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Influence  of  Halogens  on  the  Optical  Values  of  Double 
Bonds.  By  G.  CAUiiARA  (Oazzetia^  23,  ii,  1 — 7). — Tlie  author  is 
determining  the  refraction  constants  of  a  number  of  unsaturated 
aliphatic  halogen  derivativds,  with  the  object  of  finding  an  explana- 
tion of  the  anomalous  refraction  of  such  snbstances  as  dtbromaoetyl* 
eneand  tribrometbjiene.  In  the  present  paper  he  gives  the  following 
measurements  of  the  refractive  powers  of  monobromethylene  and  Iso^ 
a-bro  m  o  pro  py  len  e . 

Monobromethylene. — Sp.  gr.  at  4"/ 4*  =  1*56558;  /c^^  =  1*44276  j 

/•D  =  144H22;  /ig^  =  1*45496;       =  1*46251; 

 1  as  30-26.  -       =  18*10. 

d  ^  ^      d(j,„J  +  2) 

l80-».bromopropylen€.^Sp.  gr.  at  14-6**/4*  =  1*43227 ;  /ig.  =  1*45189 ; 

/ID  =  1*45536;  Ma^  =  1  -±6374;  /igy  =  1  47082; 

The  differences  between  the  obeerTed  and  theoretical  valoes,  oalcn> 
lating  both  for  saturated  and  unsaturated  compounds,  are  consider- 
able, varying  from  0'5  to  1*4  units.  W.  J.  P. 

TOL.  LlTL  iL  2 
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Abnormal  Increase  in  the  ReiVactive  Power  of  Aromatic 
Bases.  By  F.  Zecchini  {Qazzetta,  23,  ii,  42— ib).— The  autlior  lias 
mearaTed  6be  refraotiTe  powers  of  diphenjlamine  and  triplienylamiue 
In  Vensene  solation  for  tlie  line  Nma  •  the  yalnes  obtained  are  verv 
bigh,  and  give  abnormally  high  Talues  for  the  atomie  refracfcion  of 
nitrogen.  The  re^alts  are  summarised  in  the  following  table,  and 
compjued  with  those  obtaiTHrl  for  aniline  hy  Gladstone;  it  is  note* 
■wortliy  that  the  latter  oliserver  found  that  the  atomic  refraction  of 
nitrogen  in  the  homologous  derivatives  of  aniline  increased  as  the 
series  was  ascended. 


(ID*  -  1 

Atomic  refraction  of  nitrogon* 

^      d  • 

From|tj>. 

From  ^1^. 

58-117 

80*66 

7*46 

8*88 

NHPh,  

102 -04 

67  •«2 

14'5f) 

6 -a 

84-46 

20-49 

9-22 

The  measurements  were  made  at  11 — ^14%  and  in  solutions  con- 
taining 9 — ^17  per  cent,  of  the  bases.  W.  J.  P. 


Cause  of  the  Variation  of  the  Rotatory  Power  of  the  Sola, 
tions  of  certain  Optically  Active  Substances.  Rotatory  Power 
of  Amorphout  Babataaoos.  By  A.  B^chaxp  {BuU.  8oe.  CUm,^ 
[3],  9,  511— 529).— It  is  well  known  that  when  glucose  crystollised 

iu  nodules  is  dissolved  in  water,  the  rotatory  power  of  the  solution 
gradually  diminishep,  at  last  becoming  little  more  than  half  its  initial 
raiiie.  TIh*  finthor  finds  that  glucose  ciystallised  in  nodules,  and 
obtained  by  the  saccharification  of  starch,  contains  a  small  quantity 
of  dextrin  insoluble  iu  alcohol  of  93°,  auti  with,  a  high  rotatory  power, 
[a]^  =  +125**;  after  this  is  removed,  the  alooboUc  solution  gradu- 
ally denosibt  glnoose  in  groups  of  smiJl-  ciystals  with  distinct  faces. 
These  nave  the  composition  CgHnOs  +  HaO,  and  when  dissolved  in 
water  the  initial  rotatory  power  is  [a]y  =  4-96*4';  but  the  rotatory 
power  gradually  diminishes,  and  after  24  hours  becomes  constant 
with  the  value  [a]y  =  +5204°.  If  these  values  are  calculated  to 
anhydrous,  instead  of  to  hydrated,  glucose,  they  become  respectively 
+  106  04°  and  +57•l23^ 

If  the  hydrsted  glnoose  is  dried  at  100^  and  then  dissolTed  in 
water,  the  solution  hss  at  onoe  the  rotatory  power  [a]^*  =  +57*6^.  If 
also  after  the  rotatory  power  of  asolntir  n  of  hydrated  glucose  has 
become  constant,  the  liquid  is  evaporated,  and  the  residue  is  dissolved 
in  wntcr,  the  rotatory  power  is  likewise  +57°.  It  would  seem, 
therefore,  that  the  initial  rotatory  power  of  the  solution  of  crystallised 
glucose  ii*  (lue  to  the  hydrate,  whilst  the  final  value  is  due  to  anhydr- 
ous glucose,  dehydration  bavins;  taken  place  in  solution. 

If  the  crystallised  glnoose  is  heated  in  a  current  of  dn^  air  at  about 
60*,  dehydration  takes  place  without  fusion  as  at  100  ;  bnt^  never- 
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tlielcs'^.  wli^n  tlie  anhydrous  glucose  is  dissolved  in  water,  tlie  rotatory 
newer  has  the  liigher  value,  and  only  becomes  +57°  after  some  time. 
It  would  seem,  therefore,  tiuit  although  crystallised  glucose  is  not 
birotatory,  aDbydrons  glucose  bas  tbis  property,  and  exists  in  two 
distinct  modifications. 

Qlacose  dehydrated  with  fuRion  at  100°,  or  obtained  by  evaporation 
of  a  solution  with  the  rotatory  power  +57**,  melts  at  100",  and  is  a 
soft  and  truly  amorphons  mass  which  absorb-^  moisture  from  the 
air,  and  cannot  be  cn'StsiUised,  whereas  glucose  dehydrated  without 
fusion  does  not  melt  at  1UU\  remains  hai'd,  retains  its  crystalline 
appearance,  and  absorbs  moisture  from  the  air  without  deliquescence, 
again  producing  the  hydrate,  CiHi«0«  +  H«0.  In  faot,  if  water  is 
sdded  to  the  dehydrated  substance,  €K)mbination  toJcM  p]aoe  with 
<lovelopment  of  heat.  It  follows  that  tbe  higber  rotatory  power 
observed  is  due  to  the  hydrate. 

The  rotatory  power  +57*  is  due  to  anhydrons  glucose  which 
exists  in  the  Jiolntion  in  an  amorplious  form,  and  it  follows  that 
optical  activity  is  not  necessarily  connected  with  crystalline  form. 

Tbe  antbor  suggests  tbat*  as  a  rule,  compounds  exist  in  botb  an 
amorpbons  and  a  crystalline  form,  although  in  many  oases  tbe 
crystalline  modification  is  Tory  difficult  to  obtain,  and  only  the 
amorphous  form  is  known.  Amongst  the  latter  may  be  mentioned 
tbe  amyloses,  cellulose,  pi'ote'ids,  &e. 

The  potassium  compound  of  soluble  starch  has  iuiTnedifttely  alter 
dissolution  a  rotatory  power  of  [a]^  =  +188  3%  but  if  tiie  solution  is 
gradually  dilated,  the  rotatory  power  increases,  and  tends  to  approach 
that  of  soluble  starob  itself,  +^12^  Tbe  potassium  compound  dis- 
soeiates  as  tbe  degree  of  dilation  increases,  bat  botb  it  and  tbe  soluble 
starob  are  amorphous. 

As  examples  of  other  snhstances  ihni  arc  nnqnestionably  amorphons 
as  usually  oht^ined,  the  author  mentnns  lignodextrin,  obtained  by 
the  action  of  hydrochloric  acid  on  cellulose;  viseo.se,  from  saccharose, 
^xjj  —  +  224  ;  ossein,  dissolved  in  hydrochloric  acid,  [a]^  =: 
—411*6** ;  ossein  soluble  in  water,  [ajj-  s  ^359*8  at  11**,  bat  varying 
greatly  witii  tbe  temperature,  and  becoming  only  --168*  to  —177* 
at  30" ;  gelatin,  soluble  " carUlagein,**  the  products  of  the  gastric 
digestion  of  ossein  and  gelatin.  It  is  noteworthy  that  the  rotatory 
power  of  almost  all  these  solutions  diminishes  very  considerably  as 
the  temperature  rises. 

A  .Mjlutiou  of  very  active  diastase  gave  a  rotatory  power  of  [a]j  = 
^114>1°,  and  this  remained  tbe  same  after  boiling,  although  the 
diastatic  power  bad  been  destroyed.  In  a  similar  manner,  a  solution 
of  zythozymase  retains  its  optical  activity  after  boiling,  althougb  it 
bas  lost  its  power  of  fermenting  saccbarose 

It  seems  clear,  therefore,  that  man}''  substances  wliicli  have  n*»ver 
bei  n  crvstnllist'd  have  a  marked  uijtical  Rctivit  \-;  but  this  is  not 
observed  in  solution  only,  for  a  film  of  gelatin  has  a  marked  rotatory 
power. 

Optical  activity  is  not  necessai  ily  connected  witb  crystsUine  form, 
bnt  depends  obiefly  on  tbe  chemical  constitution  of  tlie  molecules  of 
tbe  active  substances.  C.  H.  B. 

2—2 
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Chemical  Potential  of  Metals.  By  W,  D.  Bancroft  (Zeit. 
physikal,  Ohem.,  12,  289 — ^297). — The  antbor  has  investigated  the 
difference  of  potential  between  the  metals  magnesinm,  sine,  cad- 
mium, tin,  lead,  bisniuib,  mercary,  and  platinum  in  Tarious  salt 
solutions.  He  tinds  that  when  the  pairs  of  luetals  are  selected  from 
inap^nesium,  zinc,  cadminm,  tin,  lead,  and  bismath,  neither  thu 
positive  nor  the  ne^tive  ion  of  the  salt  solution  has  any  effect  on  tbe 
electromotive  force,  which  also  remainn  constaut.  aitiiough  the  dilu- 
tion varies  from  10  to  1000  litres.  When  mercury  forms  one  pole  of 
the  combination,  the  influence  oF  the  negative  ion  of  the  salt  solution 
is  very  marked,  but  concentration  does  not  iuHueuco  the  electro- 
motive force.  In  the  ease  of  platinum,  the  difference  of  potential 
depends  on  the  concenimtion  of  the  salt  solution  when  the  dissolved 
salt  is  a  haloid.  This  is  |)o>sil)ly  due  to  the  tendency  of  platinum 
form  platinochlorides,  in  which  the  platinum  is  not  present  as 
an  ion. 

It  wonld  appear,  although  the  nnmerical  agreement  still  leaves 

something  to  he  desired,  that  the  electromotive  force  of  the  combina* 
tion  M  '  RX  j  is  identical  with  that  of  the  rewsible  oombinatiou 
M,  I  iiiX  I        I  Mt.  J.  W. 

Electromotive  Forces  of  Polarisation.  Part  II.  liy  M.  Le 
Bi.A.NC  i^Zeit.  pkysikal.  Chern.j  12,  333 — 358  ;  compare  Ab.str.,  1891, 
1405). — rrom  a  fnrthei*  study  of  the  electromotive  forces  of  polsrisa* 
tion  in  salt  solutions,  the  author  finds  that  at  the  decomposition  point 

in  a  solution  from  which  a  metal  is  deposited  on  the  cathode,  the 
electromotive  force  of  polarisation  at  this  electrode  is  equal  to  the 
electrolytic  solntion  pressure  of  the  metal  in  the  solution,  and  is  inde- 
pendent of  the  nature  of  the  eh  ctrode,  provided  it  is  not  attacked. 
The  numerous  apparent  exceptiouH  to  this  simple  rule  are  referred 
by  him  to  the  development  of  gases  at  the  electrodes,  in  which  case 
the  electromotive  force  necessary  for  their  liberation  depends  in  gi-est 
measure  on  the  nstnre  and  condition  of  the  electrodes  employed.  By 
suitable  arrangement  of  his  apparatus,  he  was  able  to  snow  that  in 
many  of  these  cnxes  the  solnticus  exhibiti-il  the  normal  behaviour, and 
that  the  electrolytic  decomposition  and  fonnnfion  nf  Avater  (by  means 
of  a  gas  battery)  is  a  reversible  process.  Saii.s  ot  zinc,  cohalt,  nickel, 
and  cadmium  have  a  Iiigh  decomposition  point,  and  usually  deposit 
the  metal  without  evolution  of  hydrogen.  This  behaviour  is  due  to 
ftpecial  circumstances,  snd  it  is  sbown  that  under  appropriate  con- 
ditions hydrogen  appears  at  the  cathode,  and  not  the  metat. 

The  assumption  tha*t  the  atoms  of  gases  contain  a  greater  amount 
of  energy  Uian  the  molecules  is  considered  by  the  author  to  be  unten- 
able. They  form  two  states  of  matter  with  practically  the  j^ame 
energy  content,  the  difference  between  them  being  that  the  atoms 
ent«r  into  chemical  action  with  a  great  velocity  of  reaction,  which  is 
only  approsched  by  the  molecules  when  a  catalyst  is  present. 

J.  W. 

Electromotive  Forces  of  Insoluble  and  Ccmiplex  Salts.  By 

K.Zengelis  {Zrit.physibil  '298— .'^1 3). ^Ostwald  obtrnncd 

results  for  silver  salts  in  agreement  with  the  ibilowiug  general  prin« 
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^iples : — Insoluble  and  complex  salts,  on  accoant  of  the  small  con- 
centration of  their  metallic  ions,  show  coiisiderablo  deviations  from 
the  calculated  value  of  the  electromotive  force  of  two-fluid  combina- 
tions in  'vviiich  thev  occur,  the  deviation  increasing  with  the  dcfr^'asin^ 
solnbility  of  the  Halt.  Salts  soluble  in  the  complex  compounds  have 
a  smaller  deviatioo,  and  salts  insoluble  in  tbem  a  greater  deviation, 
tban  the  complex  compounds  themselves.  The  anthor  has  tested  tbe 
validity  of  these  rules,  in  the  case  of  a  n  i  mber  of  slightly  soluble  and 
complex  compounds  of  silver,  copper,  lead,  nickel,  and  cobalt,  and  has 
obtained  results  iu  harmony  with  them. 

Tn  tbo  case  of  the  phosphates  of  lead,  cadmium,  and  silver,  the 
electromotive  force  gradually  diminishes  on  standing,  owing  probably 
to  the  formation  of  basic  salts.  Similar  diminutions  were  observed 
with  the  carbonates,  and  to  a  smaller  extent  with  the  arsenates. 
Where  no  basic  salt  is  formed,  as  in  the  case  of  silver  carbonate,  the 
electromotive  force  remains  constant.  With  sulphides,  an  increase  of 
tlie  electromotive  force  was  somctimef?  noticed,  proV)al)ly  due  to  the 
tmusforoiation  of  tbe  hydrosulphides  at  iirst  formed  into  normal 
snlphides.  J.  W. 


Secondary  Heats  of  Oalyanlo  Slemente.  Bj  H.  Jahh  (Ann, 
JPhjfi,  Ckem.f  60,  ISif— 192;. — The  anthor  g^ves  the  following  corrected 
nnmbers  for  secondaiy  heats  of  galvanic  elements. 


Element 

- 

Seconduj  heat. 

Found. 

Calculated. 

Ag,As?Cl  [1  ZnCl,  +  lOOHjO.Zn  

Ag,AgCl  11  ZoCl,  +  50H.O,Zn  

-4-i:,i 

^  5  •  1  ;35} 
+  2 -620 
43-664 
•►I -488 

 ; 

CaL 

-4-784 
4-  5  -082 
+  2-6oy 
+S'51 
•I- 1-826 

He  also  replies  to  some  objections  raised  bj  Streints  (Anit.  Phys, 
Chem.,  [2],  49,  564)  as  to  his  method.  J.  W. 


Properties  of  Mixtures  of  Amines  and  Acids.  By  D.  Kono. 
VAi'»FF  (Ann.  Phys.  Chem..  [21,  49,  7.S:v  -760). — Tn  this  paper,  the 
authur  studies  the  electrolytic  conductivity,  Ireezing  point,  heat  of 
solution,  heat  of  dilution,  and  specific  heat  of  mixtures  of  feeble  bases, 
such  as  aniline  and  acids  of  the  acetic  series.  An  account  of  most  of 
his  condnctivity  experiments  has  already  b^en  published  (compare 
Abstr.,  180.3,  ii,  3.^(>).    He  formnlates  his  conclusions  as  follows : — 

1.  Solutions  formed  by  amines  and  orf»^anic  acids  are  conductors  of 
about  the  same  order  as  solutions  of  orgjinic  acids  in  water. 

2.  At  a  high,  but  not  intinite,  dilutiou  the  conductivity  of  the 
solutions  becomes  infinitely  small. 

8.  The  curves  which  represent  tibe  electrical  oonduotivitj  of  these 
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Holations  as  depi  iidi  nt  on  tlie  perc<  rit:i<^e  composition,  are  "not  svm- 
metrical.  The  mjixunum  lies  on  the  side  of  the  Hqaid  with  smaller 
molecnlar  weight  and  Tolame,  and  to  an  extent  which  ia  determined 
by  the  differeneeB  between  the  moleeular  weighta  (and  the  mdleenhir 
Yolutnes)  of  the  two  lionids. 

4«  The  corves  near  iiie  X'azis  are  moRtly  concave,  and  the  concavity 
is  prreater,  the  TiioTocnlar  weight  and  volume  of  the  diasolved  Bnb* 
stance  in  compnrisoTi  with  those  of  the  aoivent  is  greater. 

5.  The  peculiar  beiiaviour  of  aqueous  solutions  appears  to  he  dne 
principally  to  the  Huiall  molecnlar  weight  and  volume  of  the  solvent. 

6.  The  oondnotiTit^  cnrveB  for  mixtiiree  of  aniline  and  aoetio  acid 
exhibit  a  eeries  of  einfrnlar  points,  ooneeponding  with  eolations  of 
siiri pit  mnltiple  proportions. 

7.  The  conductivity  of  liquids  at  the  ordinary  temperature  is  called 
into  play  by  chemical  affinifv  Iw'tween  the  flissolved  electrolyte  nnd 
the  excess  of  the  solvent.  The  special  condition  of  the  unntable  com- 
pounds thus  brought  into  existence  favours  chemical  trani^ormatioUp 
without  which  no  electrolytic  conductivity  is  possible. 

The  carves  for  the  heats  of  solution  against  percentage  composi- 
tion  have  maxima  which  in  no  ciise  corresponds  with  the  ratio  of 
1  mol.  acid  to  1  mol.  amine,  but  is  always  on  the  side  of  the  solutions 
with  excess  of  acid.  The  heat  of  dilution  of  the  solution  by  the  acid 
is  always  positive,  whilst,  with  an  amine  as  the  diluent,  boat  is  de- 
veloped up  to  a  certain  point,  after  which  it  is  absorbed. 

The  depre.sion  of  the  freezing  point  of  acetic  acid  by  aniline  is 
normal  for  dilute  solntions.  J.  W. 

Melting  Points  of  Inorganic  Salts.  By  V.  Mkter  and  W. 
RiDDLK  (Ber.,  26,  2443 — 24."!  ).^ — The  authors  have  commenced  this 
work  in  the  hope  of  finding  relations  between  the  meltinrr  points  of 
inorganic  salts  similar  to  those  known  to  exist  between  the  melting 
points  of  organic  compounds. 

The  method  employed  consists  in  melting  the  salt  in  a  platinnm 
craoible^  and  determining  the  solidifying  point,  by  means  of  the 
platinnm  air-thermometer  described  by  V.  Meyer  and  Freyer.  Test 
experiments  with  tin,  lead,  sinCy  naphthalene^  aad  aothfaqniBOBe 
gave  correct  numbers. 

At  present  the  following'  melting  points  have  been  observed:— 
Sodmm  chloride,  851' ;  sodium  bromide,  727*;  sodium  iodide,  0.50" ; 
potassium  chloride^  potastiinm  bromide^  71$*^;  potaseinm 

iodide,  623*;  potassinm  carlxmate,  1045' ;  sodinm  oarbonate,  1098' ; 
boras,  878*;  sodinm  snlphate,  843*;  potassinm  snlphate,  1<  •7:r. 

E.  C.  R. 

Molecalar  Volumes  of  Boron  Compounds.  ]ly  A.  Ghira 
(nazzettn,  23,  ii,  ^—11).— The  author  hsis  determined  the  molecular 
Volumes  o£  a  number  of  liquid  compounds  of  boron;  the  results  are 
given  in  the  following  table  (p.  7). 

The  molecnlar  volnmes  of  water,  given  in  colnnm  4,  are  calenlated 
from  the  values  concerned  in  the  reafition  by  whioh  the  boron  com- 
pounds  are  obtained.  Twic«'  the  observed  molecnlar  volume  of  the  suh- 
stanoe  is  subtracted  ixom  the  sum  ol  bono  anhjdride,  and  biz  times  the 
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a  M  4 . 

HoL  voliiiiM 

IffoL  Tolumo 
of  w«ter. 

1-48886 

81  *94 

2*64985 

94-72 

0 -88633 

164-72 

17-0 

B(OC,U^,  

0-86487 

266-09 

16*6 

0-87112 

312  -34 

17-8 

0  •94209 

198-19 

17 

moleoiilar  Toltime  of  the  alcohol  used  in  the  preparation ;  this  diffor- 
enoe,  divided  by  three,  givee  the  znoleoular  weight  o£  water.  The 
agreement  ia  thus  aeen  to  be  satisfactory.  The  molecnlar  volumes  of 
consecative  members  of  tho  homologons  scries  differ  bj  aboat  16  units 
for  each  increment  of  CH^,  as  haa  been  shown  for  other  series  by 
Horstmann  (Abstr.,  1886,  750).  W.  J.  P. 


Electrolytio  Determination  of  the  Solubility  of  Slightly 
Soluble  Snbitanoes.  By  F.  Kohliuusoh  and  F.  Ro8&  (Ann*  Pky», 


fiiiver  oiilortd« •«•••• 
I,    temido  ■•«•••**••••  •« 

^  iodide  

Mcrcurouft  chloride  

Memuic  iodide...  

OupMU  iodUl6. 

Cuprouii  thiocyan^e, •«•«•••• 

Calctum  salpbaie. ...••...•«. 

Barium  talpliate  

(heevytpw).. 

Strontium  sulphate  

Caiciuni  Bulpbt^* •*•  

Leid  sulphate  ••• 

Bariam  oxalate  . •• 
Strontium  oxalate..... .... .. 

Calcium  oxalate  

Barium  earboneto  •«•• 

R»r  nHnm  carbonate  

Cakuiui  carbonut<;  

,»  (arragpaite) 
Lead  carbonate  ..«•»•••••••« 

Silver  c^ronmte 
Barium  chromate  .... 

Laad  dkMMiMte  

iiiin  l^dniiide 


•  •  •«  •««e 


3mit  contained  at  18^  in 
1  litre  in 


Milligram 
equiraieutB. 


0-0117 

0  0006 
0-013 
0-002 
0-04? 
0  004f 
0-36 
0*Q2S 
0  025 
116 
30-5 
0*80 
0 
0 
0 
0 
0 


51 

092 

24 

•15 


0 
0 


•26 
-80 
(0  025) 
0  17 
0-03 
O-OOl 
0*41 


1 
0- 

0 
3 
0 


•7 
-4 

•1 
•1 
•6 
8  0? 
0-5P 
14-0 
8-6 
2  -9 
107  0 
2u70  0 
46-0 
74  0 
4&-0 
6-9 
24  0 
11  0 
13-0 
18-0 
(3  0) 
28-0 
3*8 
0*8 
8-0 


ApproTimnt© 
temperature  co- 
ciBflMmt  ill  Ul*. 


0X)58 
(0-028) 


0  007 
O'OIS 

0-017 
0-000 
0  003 

o-oor 

0-021 
0-018 
0-016 

0-013 
0  015 
0-008 
0*006 
0-009 

0-a32 

0  023 
0*000 
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Chem.,  [2],  50,  127—137;  compare  Abstr.,  1893,  ii,  519).— -The 

Tftlnes  given  in  tho  table,  p.  7,  for  the  solubility  in  water  of  so- 
called  "insoluble'*  salts  are  calculated  from  determinations  of  the 
electric  conductivity  of  the  saturated  Bolotioos.  J.  W.  • 

Solubilities.   By  A.  Etard  Soc.  CVitm  ,  [3j,  9,  82— 87).— 

The  anther  regards  the  curve  of  solubility  aa  tbe  looog  of  the  melting 
points  of  miztnres  of  the  disftolved  enbetance  and  the  solvent  (Abstr., 
i889,  460).  In  order  to  obtain  the  complete  curve,  the  solubilities 
must  be  expressed,  not  as  the  amount  of  substance  dissolved  by  100 
parts  of  the  solvent,  but  ns  the  amount  contained  in  100  parts  of  the 
saturated  solution.  Tbe  complete  curve  cannot,  for  obvious  reasons, 
be  obtained  in  tbe  case  of  the  m:ijority  of  golntions  of  inorjfanic  salts 
in  water  ;  and,  therefore,  the  author  has  turned  his  attention  to  the 
solubilities  of  organic  compounds  in  organic  solvents.  Complete  solu- 
bility curves  are  given  for  several  cases  of  this  kind.  Attempts  were 
made,  by  the  use  of  solvents  melting  at  low  temperatures,  to  obtain 
cases  in  which  the  solubility  was  ultimately  reduced  to  zero,  but 
"vvitlmnt  positive  success.  Chloroform  (m.  p.  — 68^)  at  —50*  stiil 
dissolves  considerable  quantities  of  naphthalene  and  tripbenyl- 
methane.  In  most  cases,  however,  the  different  solubility  curves 
converge  at  low  temperatures  into  a  single  line,  the  direction  of  which 
is  towards  the  ordinate  aero  at  the  melting  point.  H.  G. 

The  Colour  of  the  Ions.  By  J.  Waonbb  (Zjeit.  physikal.  Chem., 
12,  :^I4.— 821).— Magnanini  (Ab«tr.,  ISO.S,  ii,  510)  has  slated  that 
viuluric  acitl  when  dissolved  in  puro  water  is  colourless,  anfl  that  the 
colour  of  iUi  salts  in  aqueous  solution  cannot  be  attributed  to  a 
coloured  negative  ion.  The  author  has  repeated  Magnanini's  experi- 
ments with  the  add,  but  has  £ailed  to  obtain  a  CQlourleM  solution, 
water  carefully  freed  from  alkali  always  giving  a- violet  liquid.  He 
further  finds  that  the  absorption  of  solutions  of  the  acid  and  the 
sodium  salt  is  proportional  to  tlie  number  of  violuric  ions  in  tho 
solution,  as  determined  by  the  electrical  conductivity.  The  absorp- 
tion of  the  acid  does  not  decrease  proportionally  to  the  dilution,  a-s  it 
should  if  the  presence  of  a  salt  as  impurity  were  the  cause,  but  to  the 
square  root  of  the  dilution,  that  is,  proportionally  to  the  number  of 
negative  ions.  The  deoolorisation  bv  means  of  other  acids  proceeds 
according  to  the  law  of  isohydric  solutions.  A  chromolithographio 
table  of  the  colours  of  16  solid  violurates  is  given ;  these  show  great 
differences  in  colour,  but  when  dissolved  in  water  and  sufficiently 
diluted,  they  all  give  violet  solutions  (due  to  the  negative  ion), 
provided  the  positive  ion  is  colourless.  J.  W. 

BaliXia  SolQttcmi.  By  C.  Chabpt  (Ann.  CJUm,  Phys.,  [6],  29, 
1 — 68). — With  a  view  of  further  elucidating  the  question  as  to  the 
condition  of  a  dissolved  salt  and  its  relation  to  the  solvent,  the  author 
has  determined,  with  all  possible  accuracy,  the' densities  of  a  number 

of  aqueous  solutions  of  inorganic  Raits  and  orj^nic  acids  of  various 
concentrations.  From  these,  the  contraction  was  calculated,  it  having 
been  already  shown  (Abstr.,  1892, 1146)  that  the  density  is  a  linear 
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fnnction  of  the  contractioD.  The  coefficient  of  contraction  is  given 
bj  the  equation 

*•  -  U     +  D  dS  > 

■where  S  is  the  pprcentapjt?  compofsition  of  n  fjolnfion  of  dcnsif  v  D. 
The  cocfRcient  is  ahvavs  less  than  uiiitv,  so  that  dilution  of  a  solution 
is  always  accompanied  by  a  contraction.  It  diminishes  with  the 
concentration,  so  that  a  greater  contraction  is  produced  by  diluting 
a  concentrated  tlwn  by  diluting  a  dilnto  solution.  It  inoreasee  with 
the  temperatore,  so  that  the  contraction  produced  by  dilntton  at  a 
high  temperature  is  smaller  than  that  produced  by  dilation  at  s  low 
one.  If  the  concenfratfon  be  expressed  in  terras  of  the  mtio  of  the 
iinmVr  of  molecnles  of  the  dissolved  componnd  to  the  ntimber  of 
muiecules  of  the  solvent,  the  carves  representinor  the  coefririont  of  con- 
traction as  a  fnnction  of  the  concentration  will  take  some  simple  form, 
and  in  any  ueries  of  analogous  compounds  will  be  found  arranged  in 
the  order  of  the  magnitndea  of  the  molecnlar  weights.  The  last  pio> 
perty  is  also  charadwHstic  of  the  cnrvea  obtained  if  the  deositj  ia 
rabetitated  for  the  coefficient  of  contraction.  The  curves  in  this  caae 
are  linear  in  form,  the  density  of  a  solution  being*  a  linear  function 
of  the  concentration  when  the  latter  is  expressed  aj^  nhdve.  This  last 
result  "holdb  uIj^o  for  mixtures  of  salts  in  solution,  mid  it  is,  therefore, 
possible  to  apply  this  law  to  the  study  of  ciiemical  equilibrium 
between  salts  in  solution,  H.  C. 

The  Hydrate  Theory.  By  W.  MmKHOrrsB  (Ber.,  26,  2475— 

2478). — The  author  points  out  that  the  curves  obtained  by  Pickering 
for  the  depression  in  freezing  point  in  various  solutions  ai-e  in  reality 
solubilitv  curves,  and  reasons  that  since  no  breaks  have  hitherto  been 
found  in  solubility  curves  unless  the  solid  in  equilibrium  with  the 
solution  itself  undergoes  transformation,  the  breaks  obeerred  by 
Pickering  hare  no  real  eiistence.  J.  W, 

Equilibrium  of  Solutions  with  two  and  three  Components.. 

By  H.  W.  B.  RooZEiiOOM  {Zeii.  physikal.  Chem.,  12,  3."i9— 380).— The 
BUthor  gives  a  full  theoretical  discussion  of  the  nature  of  the  solu- 
bility eurves  for  systems  composed  of  two  and  of  three  components. 
An  example  of  the  equilibrium  of  a  system  of  two  components  is  to 
be  fbnud  in  the  solubility  relations  of  ferric  chloride  and  its  hydrates 
in  water.  Here  the  components  are  water  and  anhydrous  ferric 
chloride  ;  ice,  the  anhydrous  salt,  and  the  Tarions  hydrates  form  the 
solid  }»hases,  solntions  of  varying  concentration  formlni^  the  liquid 
phase.  The  solubility  curves  of  the  components  arc  t(  rmfnl  by  the 
aathor  side  curves,  tht;  solubility  curves  of  the  hydrates  (  in  this  caae 
l/inary  compounds)  being  called  intermediate  curves.  Wijh  systems 
of  three  components  tharrmay  be  ternary  solid  phases;  for  example, 
the  hydrate  of  a  double  saltl  ^e  following  tables  exhibit  the  cba* 
ractenstic  properties  of  the  various  curves  and  their  points  of  inter- 
section. The  ftolid  phasei  are  dmoted  by  S|,  deo.,  the  liquid  phase 
(solatioo)  by  L. 
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Characteristics  of  Solubility  Curves, 


lfstnt0  nC  inmttB 

Piri  cf  ion  of  endo- 
theruiic  traosforma- 
tion  altiioinsxu&umi 

tempeiwhxre  of  tha 

OIUTB. 

A.  Two  OMnpoMnto. 

S  — L, 
H     -  T. 

B.  Three  Component. 

Si  4-  Sj    ^  Yj, 

8i  +  S,  — ♦  L,  or 

One  simple  +  oxw  bbuiy.. . 

• 

reoutaimng'' 

One  simple  +  J  together 

one  binary    <  all  three  ]« 
Two  binarj     J  ooinpo* 
I.  nento 

One  simple  +  one  binary.  1 
One  binary  -f  one  teruarj  > 
IVo  ternary  J 

Si  +  S,  L, 

fSi  +  S,^L^ 

or 

[8,  —  L  +  8,. 

PouU$  of  InterteeHon^ 

btoneoUng  eumt. 

Ybm  intenection  is  a 
tempemtiiM 
for 

Direction  of  endo* 

thennir  (mnsform*- 
tiou  at  intersection. 

A.  Two  Compoiwntt. 

One  side  and  one  interne*  l 

diate  > 

Two  aide  and  ooe  interme*^ 
diate 

One  mU  tad  t«o  latenne' 

diate 

• 

I 

B.  Thwe  CkHBpommto. 

S|     8a  •!>  ^— *-L. 

S|  +      -♦■  S3  — •  I*. 
S,  +  S3  —  L  +  S,. 

J.  vv. 
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Temperature  of  Explosion  of  Mixtures  of  Gases.  By  Y, 
Metkr  and  A.  Mukch  {Ber.,  26,  2421 — 2432). — The  explosion  was 
effected  in  a  glass  veesel,  nhiated  inside  the  bulb  of  as  air  tbermometor, 
tbe  latter  being  immeiaed  in  a  metal  batb.  Tbe  miziare  of  a  gas 
with  the  amount  of  oxygen  theoreticallj  necessary  for  its  complete 
combustion  was  passed  through  a  fine  tnhe  to  the  bottom  of  the  glaj^S 
Visst'],  nrid  Hcrhted  as  it  ipsned  from  the  mouth  of  the  tube  which 
fot  nieii  the  upper  continuation  of  the  vessel.  At  a  certain  tempera- 
toi-e  the  flame  ran  down  the  tube,  and  the  contents  of  the  vessel 
exploded.  Thi*  temperature — tbe  temperature  of  ezploaion — ^was 
then  detefmined  by  displacing  tbe  air  contained  in  the  air  thermo* 
meter  with  bTdrogen  chloride,  colleetiDg  it  over  water,  and  measure 
ing  it. 

A  series  of  experiments  was  first  mnde  with  hydrogen  and  ozjgen. 
The  temperature  of  *>xplosion  is  not  conntant,  bat  varied  in  88  ex- 
periments from  about  b2u  to  080°,  being"  about  650°  in  the  mean.  It 
is  not  affected  by  variations  in  tb&  rapidity  with  which  the  ga^^H 
enter  tbe  glass  Tessel,  or  by  the  presence  of  glass  splinters  or  sand. 
The  presence  of  platinnm*  prevents  an  explosion,  tbe  gases  combining 
qnietlj,  and  if  the  glaaa  yeasel  is  very  Rmall  no  explosion  occurs. 

Some  experiments  were  then  made  with  carbonic  oxide  and  with 
hydrogen  Kulphide,  but  these  gases,  for  the  most  part,  combined 
qnietlj  with  oxygen. 

The  following  aliphatic  hydrocarbons  were  then  examined,  and 
found  to  have  the  following  temperatures  of  explosion  when  mixed 
with  oxygen,  lfethaa«»  656—678*;  ethaae^  a05^--689*;  ethylene, 
577— 590- •  acetylene,  509—515°;  propane^  646—648°;  propylene, 
497—511°  ;  iHobutane,  545—550*;  ieobutylene,  5:^7  r)48';  coal-gas 
Cwith  three  times  its  volnme  of  oxye'^^n),  647 — 641*°.  It  woiilH  thus 
appear  thnt  the  temperature  of  explosion  falls  as  tl)r  number  of 
carbon  atoms  in  the  molecule  increa.ses;  that  it  is  probably  lower  for 
primary  than  for  tbe  corresponding  secondary  hydrocarbons  i  and 
is  lees  for  hydrocarbons  containing  a  double  bond  than  for  those 
containing  only^  smgte  bonds,  and  still  less  for  those  containing  a 
triple  bond*  G.  F.  B, 

Sztraction  Apparatus.  By  J.  TniKKNiAc  (Ber.,  26,  2:^59)  —  A 
defence  of  the  author's  nppMratns  (Abstr.,  1893,  i,  229)  for  extraeLjou 
with  hot  ether  agum^it  the  objections  uived  by  Hagemauu  Ubid., 

ii.667).  a  F.  B, 


Inorganic  Chemistry. 


B^tetM  of  Hjdiogen  Iodide.  Bjr  S.  F.  Ticxmm  (Ber,,  26, 
2307 — 2310). — In  continuation  of  his  previous  work  on  the  bydratee 
of  hydrostjn  chloride  (Proc,  1893.  46)  end  of  hydrogen  bromide 
i£ka.  Moff.^  the  author  baa  Bueceeded  in  iacMng  thiM 
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hydrates  of  hydrogen  iodide.  The  dthydrade,  Hr,2HtO,  formft  large 
crystals  melting  at  about  —43**.  The  ikhydrate,  H1,3H}0,  melts  at 
—48*,  and  forms  small,  granular  crystals.  The  teirahydrate^Hl^^HtO, 
me]i^  Tib  —36*5%  and  is  depoBit-ed  in  large,  transparent,  grannlar 

cr^-stals. 

The  nunicriral  rosnlts  are  tabnlnted,  and  arc  also  represented 
graphically  in  the  form  of  curves.  The  following  hydrates  of  hydrorrcn 
chloride  and  of  hydrogen  bramide  are  known.  HC1,II,0 ;  HCI,2H20, 
m.  p.  -17-4*;  HC1,3H«(),  m.  p.  -24-8';  HBr,H,0;  HBr,2H,0, 
m.  p,  -112°;  HBr.3H,0,  m.  p.  -48";  HBr,4H,0,  m.  p.  -55*8". 
No  simple  relationship  appears  to  exist  between  the  melting  points 
of  the  varioas  hydrates  of  the  three  acids.  J.  B.  T. 

Decompositioa  of  Hydrogen  Iodide  by  Heat.  By  M.  Bodkn- 
STEiN  {Ber.,  26,  2603^2611;  compare  Ahitr.,  1893,  ii,  369) .— Pnrtber 
experiments  have  yielded  the  following  nnmbers  for  the  amount  of 
hydrogen  iodide  decomposed  at  yarions  temperatures. 

290°     31U'     320°     340°     350=*     394°     448°  618* 
0164    Q167   01(iO   0-171    0-176    0-196    0-214  0236 


A  minimum  appears  to  exist  at  320"!  at  which  temperature  the 
heat  of  reaction  is  probably  zero. 

The  influence  of  pressure  is  seen  in  the  ioiiowing  table. 


Presiure  in  atmocpheros. 

350'. 

518*. 

0-5 

0  135 

0  202 

0-225 

10 

0  176 

0'2U 

0-236 

1-5 

0-19S 

0*941 

d-0 

0*190 

0-281 

0-2M 

The  constant  C  of  the  velocity  equation  for  the  decomposition 
varies  as  follows. 


Pressure. 

850*. 

44^. 

0-5 

0-0000345 

0  00266 

'  1-0 

0*0000690 

0-00503 

1  •;'> 

0-0001151 

0  -00^20 

2*0 

0  0001571 

0*01148 

This  table  shows  that  the  constant  Is  very  nearly  proportiooal  to 
the  pressure.  J.  W. 


Action  of  Ammonia  on  some  Peroxides.  By  0.  Miciirr  and  E. 
GKANDMiH  iiix  {Ihr.^  26,  26Ho — 25()f>j.- — W  hen  dry  o^aseous  ammonia  is 
passed  over  the  heated  peroxides  of  sodium,  baiium,  manganese,  and 
lead,  the  ammonia  is  oxidised  to  nitrogen,  and  the  metal  left  either 
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as  hydroxide  (sodium  and  barium)  or  oxide  (manganese  sesquioxide, 
litbarj^e).  In  addition  to  these  products,  in  all  cases  except  that  of 
barium,  a  small  amount  of  nitrons  and  nitric  aoids  is  formea, 

A.  H. 

Properties  and  Constitution  of  Hydroxylamine  and  its 
Homolo^UM.  By  W.  Bsiisb  (£er.,  26,  2506— 2d20>  See  this 
▼ol.,  i,  9. 

Preparation  of  NitrouB  Oxide.  By  W.  Smith  (/.  Soc.  Chem.  Ind., 
11,  867 — 869;  12,  10 — 11). — A  miztnre  of  ammontnm  snlpbate  and 
sodinm  nitrate,  kept  at  215**  for  2 — 3  Honrs,  nndergoes,  in  gi'eat  part, 
deoomposition  into  sodium  snlpbate  and  ammonium  nitrate.  If,  how- 
ever, it  is  rapidly  raised  to  a  higher  temperature,  nitrons  oxide  begins 
to  be  evolved  at  230^,  and  comes  off  with  some  rapiility  at  '240 — 250°. 
During  the  heating  up  a  little  jimnionia  is  evolved,  and  the  longer  the 
mixture  is  kept  at  about  220 — 230%  the  more  ammonia  is  lost.  If, 
then,  tlie  two  salts  have  been  mixed  in  molecnlsr  pro[>ortion8,  the 
deficiency  in  the  ammonia  leads  to  the  evolntion  of  some  of  the 
hififher  oxides  of  nitrogen  towards  the  end  of  the  reaction.  This  may 
he  remedied  by  increasing  the  proportion  of  ammonium  sulphate,  the 
mixfni*e,  with  an  additional  5  per  cent,  of  that  salt,  affording  a  larger 
yield  of  nitrons  oxide  than  would  be  obtained  from  the  equivalent 
quantity  of  ammonium  nitrate.  The  gas  is  evolved  with  regularity, 
whereas  ammonium  nitrate,  raised  to  240°,  decomposes  with  a 
rapidity  accelerating  towards  explosive  violence.  M.  J.  S. 

HsrpOnitroUB  acid.  By  A.  Tuum  (Monatsh.,  14,  294— SIO).— The 
author  supports  the  theory  of  Dunstan  and  Dymond  (Trans.,  1887, 
SoO),  according  to  which,  the  first  pioduct  of  the  reduction  of  sodium 
nitrite  in  alkaline  solution  is  the  sodium  derivative  of  a  dihvdroxvl- 
aniine,  two  .molecules  of  which  then  condense  to  form  sodium 
hvponitrite,  (1)  Na,  +  2H,0  +  NaNO,  =  NaN(OH),  +  2NhOH. 
(2)  2NaN(0H)t  s  NaiNtO,  +  2H,0.  This  condensation  seems  to 
be  favoured  by  the  presence  of  an  excess  of  alkali,  for  if  this  be 
neutralised  by  a  current  of  carboni<j  anhydride,  no  hyponiti-ite  is 
forrae<l.  The  nitrogen  evolved  dni  ing  the  reduction  is  not  due  to  the 
reduction  of  hydroxylamine,  to  which  it  has  usually  hwn  asei  ibt'd, 
for  this  substance  is  scarcely  attacked  by  sodium  amalgam,  but  prob- 
ably to  a  reaction  between  the  dihydroxylamine  and  hydroxylamine, 
KUs-OH  +  NH(OH),  =  N,  +  3HtO.  The  preparation  of  hypo- 
nitrites  by  means  of  ferrous  hydroxide  had  no  advantage  over  the 
ordinary  method  of  reduction  by  means  of  sodinm  amalgam. 

Hyponitrous  acid  is  also  formed  by  the  action  of  hydroxylamine  on 
nitrous  acid.  Alxnit  2  per  cent,  of  the  theoretical  amount  of  the 
silver  salt  is  formed  when  equivalent  solutions  of  hydroxylamine 
hydrochloride  or  sulnhate  and  sodium  nitrite  are  mixed,  allowed  to 
remain  nntil  the  violent  evolution  of  nitrons  oxide  has  ceased,  and 
then  treated  with  a  solution  of  silver  nitrate.  No  hyponitrite  is 
formed  in  alkaline  solution.  Further  investigations  are  in  progress 
as  to  the  exact  course  of  this  reacti(m.  Attempts  to  isolate  hypo- 
nitrons  add  from  the  dry  silver  salt  by  means  of  dry  hydrogen 
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sulphide  showed  that  even,  at  low  temperatures  it  is  verj  anstable 
and  liable  to  explosive  deoompositioa ;  tbe  remaining  ezperiments 
were,  therefore,  made  with  aolntions  of  the  aoid,  prapared  by  act- 
ing on  the  silver  salt  with  the  calculated  amount  of  hydrochloric 
acid.  The  i^olutioii  is  colourless  and  strongly  acid,  and  is  stable 
towards  dilute  acids  and  alknliH  even  on  boilinj^.  On  titration  with 
potash,  in  the  presence  of  phenolphthaleiu  or  litmns,  the  pnlntion 
remains  acid  until  the  acid  salt  is  formed,  and  then  becomes  alkaline. 
The  acid  does  not  affect  methyl-orange,  and  does  not  expel  carbonic 
anhTdride  from  the  alkali  carbonates.  In  aoid  mlntion,  it  is  qnsn* 
titatively  oonverted  by  potasainm  permanganate  into  nitric  acid, 
whilst  in  alkaline  solution,  nitrous  acid  is  fimned.  Pore  solutions  of 
the  acid,  contrary  to  tho  sffitpmeiits  of  DItcps  on  the  one  hand,  and 
Van  der  Plafits  on  the  other,  do  not  decolorise  solutions  of  iodine  and 
prevent  the  formation  of  iodide  of  starch,  neith<jr  do  they  liberate 
iodine  from  acid  sulutious  of  potassium  iodide.  Hyponitrons  acid  is 
very  stable  towards  redneing  agents,  both  in  the  presence  of  acids 
and  alkalis.  Solutions  of  the  acid  hyponitrites  of  the  alkalis  give  pre- 
cipitates with  the  salts  of  many  metals.  These  metallic  salts  are 
being  further  examined. 

The  Oxidofi'm  nf  TTifdroxylamine — ^Vhen  hydroxjlamine  is  acted  on 
by  alkaline  permauganate,  an  amount  of  oxygen  is  taken  np  which  is 
exactly  half  way  between  the  amounts  required  to  convert  the 
hydroxylamine  into  hyponitrous  acid  on  the  one  hand,  and  nitrous 
acid  on  the  other.  This  corresponds  with  the  formation  of  a  sab- 
stanoe  of  the  formnla  H«NtO»,  which  bears  the  same  relation  to  hypo- 
nitrons  acid  that  an  asozy-  does  to  an  aso*  compound, 

ho-n:n-oh.  ^^S-oh' 

Hyponitrom  toad  (Mohjdroxyl).  AzoTyhydroivL 

Experimeuts  are  iu  progress  on  the  isolation  of  this  substance. 
Hydroxylamine  is  also  oxidised  by  mercuric  oxide,  cn|^rio  oxide, 
hydrogen  peroxidct  and  alkaline  potassium  ferricyanide,  small 
amoDuto  of  hyponitrito  being  formed  in  each  case.  The  greater  part  of 
the  nitrogen,  however,  is  oonvertod  into  nitrous  oxide  or  nitrous  acid. 

A.  n. 

[The  paper  by  W.  Wislicenns  (Abstr.,  1803,  ii,  311)  in  which  the 
formation  of  hyponitrons  acid  by  the  interaction  of  hydroxylamine, 
and  nii  rous  acid  is  described  was  read  at  a  somewhat  later  date  than 
the  foregoing.]  A.  H. 

Rate  of  Oxidation  of  Hydrogen  Phosphide.  By  H.  J.  Tax  vr. 
Staht  (Zrif  ]>h>j.-^ikal.  Ch^m.,  12,  322— •;:i2).— When  dry  ^'jiseous 
hydro'jfen  pliusjiiiiJo  and  oxyu'on  are  brought  together  at  a  low  pius- 
sure,  they  combine  at  ouce  with  emission  of  light  to  form  phonphorous 
acid  according  to  the  equation  2PH,  +  BO,  =  21i3p03.  The  appa- 
ratus nsed  by  the  author  to  determine  the  combining  proportions 
consisted  of  a  pear-shaped  bulb  connected  on  the  one  hand  with  an 
air-pump  and  manometer,  and  on  tlio  otlu-r  with  a  gas  pipette,  by 
means  of  which  delinite  quantities  of  gas  oouid  be  introduoed.  The 
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bulb  waa  rendered  Yacaoas,  a  certain  number  of  measures  of  lijdrogea 
phosphide  admitted,  and  then  oxygen,  measure  bj  meaanre,  nntil  the 
flash  OIL  oombinaiion  no  longei  appeared.  The  manometer  showed 
no  change  of  pteaaare  before  and  after  tbe  reaction. 

When  the  gftscs  wore  admitted  very  slowly  from  the  pipette,  an 
intermittent  greenish- blue  light  was  observed,  and  the  maTiometer 
indicated  that  equal  volnmes  of  oxjgon  and  hydrogen  phosphide 
interacted,  leaving  an  equal  v  olume  of  a  purmauent  gas  m  residue. 
When  tbe  mixing  of  the  two  gases  waa  alloired  to  take  place  by 
diffosioii  at  a  pressnre  under  50  mm.,  accarate  roanlts  were  obtained, 
and  the  orystalline  solid  which  was  deposited  on  the  walls  of  ihe 
fanlb  was  proved  to  be  metaphogphorous  acid,  formed  aocordinsf  to 
fbo  equation  PH,  +  Oj  =  Ha  +  HPOj.  The  crystals  melt  above 
and  deliquesce  in  presence  of  a  little  water  vapour,  the  solution 
shortly  afterwards  becoming  solid  again  from  formation  of  ortho- 
phosphorous  acid. 

Slow  oxidation  at  greater  pressnrsa  appears  to  moeeed  approsi- 
maitely  according  to  the  eqnntion  4PH»  -f-  50$  ^  2HP0t  +  2H|P0« 
+  2H,.  Dilution  does  not  increase  the  mte  of  oxidation  con- 
tinuously, but,  when  a  certain  low  pressure  is  reached,  explosion 
takes  place  suddenly.  The  limiting'  pressure  for  explosion  depends 
very  jrreatly  on  the  amount  of  m(ii>ture  present,  which,  in  this  case, 
retards  and  prevents  the  oxid&tiou,  a  result  in  direct  contrast  with 
those  obtained  by  Baker  and  by  Dixon  for  most  oases  of  combination. 

J.  W. 

Polymeric  Thiocarbcniyl  Chloflde.  By  G.  Carrara  (OazB§tia, 
SS,  ii,  12 — 17). — By  means  of  cryoscopic  deteraiinatioQS  in  benzene 
snbition,  the  author  confirms  the  generally  accepted  view  that  the 
polymeride  of  tbiucarbonyl  chloride  has  the  molecular  composition 
(CSClj)2 ;  the  thermometric  depressions  indicate  a  small  but  increas- 
ing amount  of  dissociation  as  the  solutions  become  more  dilute.  The 
zefkaction  ooastanta  of  thtocarbonyl  chloride,  of  its  polymeride  and  ol 
perdhloromethylmerDaptan  were  also  determined  for  the  a,  /9,  and  7 
hydrogen  lines  and  the  D  line;  the  principal  resulta  are  given  in  Uie 
following  table. 


Bobftanoe. 

t. 

d 

P  '•H.*  -  1 

Atomic  rel 
sulp 

IVom 

Fraction  of 
htir. 

SWl-S-CCli  .. 

9  0' 
f  12-4 

11  0 

40*20 
76  -54 
70  -70 
58-93 

23-87 
34-19 

16*«) 

13-71 

14  -73 

8*85 

7-46 

7  '6S 

The  measurements  for  the  polymeric  thiocarbonyl  chloride  were 
made  on  benzene  solutions  coutainin;Lj:  10  1:^9  and  15*549  per  cent, 
respectively.    It  is  noteworthy  that  the  atomic  refractions  of  suiphor 


Digitized  by  Google 


16 


AB8TRA0T6  Or  OHBMIOAL  PAPERS. 


dedaoed  from  these  observations  are  considerably  ftrnftller  than  those 
obserred  bj  Niwini  and  Costa  with  similar  compoandB. 

W.  J.  P. 

Magnesium  Nitride.  By  A.  Smits  (Bee.  Trav.  Chim.^  12,  198 — 
202). — Magnesium  nitride  is  prepared  bjr  heating  uiagnesinm  powder 
ia  a  cnirent  of  dry  ammonia.    It  is  a  j  el  low  snbstanoe,  easily 

powdered,  and  must  be  kept  in  sealed  tsbes,  as  it  is  rapidly  acted  on 
by  the  moisture  of  the  air.    Although  immediately  decomposed  by 

xvatcr.  it  is  not  acted  on  by  prlycerol  or  by  oxalic  acid  dissolved  in 
absolute  alcoliol.    Nitrate  of  silver  iu  alcoholic  solution  is  reduced. 

A  quautitive  synthesis  establishes  the  composition  Mg^Nt,  a  result 
coiiiirmed  by  analyses.  W,  T. 

Lead  Tetrachloride.  By  H.  Friedrich  {MmaUk^  14,  505—520 ; 

compare  Abstr.,  1890,  699 ;  1893,  ii,  416 ;  also  Classen  and  Zahorski, 
ihid.,  1803,  ii,  464).— The  author  confirms  tlio  formula  PbCl4,2NH4Cl 
for  the  double  chloride  of  lead  nr.d  ammonium,  to  which  Classen  and 
Zahorski  {loc.  cit.)  gave  the  formula  2PbClj,5NTI,Cl,  and  is  of  th»* 
opinion  that  the  compound  analysed  by  those  iiivu:stigators  contained 
free  ammoninm  chloride.  The  hehavionr  of  the  double  salt  on 
adding  it  to  well-oooled  snlphnrio  acid,  wherehy  lead  tetrachloride 
separated  as  an  oily  snbstanoe,  was  so  remarkable  that  the  author 
investigated  the  behaviour  of  ammonium  stannichloride  towards 
sulphuric  arid,  and  obtained  a  similar  result,  tin  tetracldoride  beinp;' 
formed.  The  tetrachlorides  of  lead  and  tin  therefore  closely  resemble 
each  other  in  regard  to  their  stability  in  presence  of  sulphuric  acid, 
and  tin  and  germanium  tetrachlorides  may  even  be  distilled  from  the 
concentrated  acid  wtthoot  decomposition.  On  the  other  hand,  the 
higher  chlorides  of  iron  and  of  antimony  are  i*eadUy  decomposed  by 
the  acid  with  evolution  of  hydrogen  chloride.  Attempts  to  isolate 
lead  tetrabrnmide  or  its  double  salt  with  an  alkaline  bromide  have 
proved  unsuccessful.  G.  T.  M. 

Basic  Copper  Selenate  and  Basic  Cobalt  Seleoate.  By 
BoGDAN  {BvU»  8oe.  Ohtm.,  [3],  9,  584 — 586). — Batio  copper  telenaiet 
2SeOb,8CuO,4H,0,  or  OuCO-SeOj  OCu  OH),  +  3H,0,  is  obtained 
by  heating  a  10  per  cent,  solution  of  normal  copper  selenate 

in  scaled  tubes  at  '240—250**  for  several  hours.  It  forms  minute, 
transpnTTTit,  emerald-green,  prismatic  crystals,  insoluble  in  water 
but  easily  soluble  in  acids.  When  heated  at  about  'i.^O*',  the  salt 
loses  water  and  decomposes  with  liberation  of  selenium.  The  fact 
that  the  salt  does  not  lose  water  at  210*  is  not  regarded  by  the 
author  as  evidence -that  the  water  is  not  present  in  the  form  of  water 
of  hydration. 
Batio  eobaU  ielemUe,  3SeOa,4CoO,H,0,  or 

OH*OoO-SeOsK>CoO*SeO$-0*CoO*SeO,*OCo*OH, 

is  obtained  in  a  similar  manner,  and  forms  small,  red,  acicular 
crystals  strictly  analogous  to  the  copper  cooipouud  iu  general  pro- 
perties. C.  H.  B. 
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New  Double  Chlorides.  By  A.  Chasseyant  (Ann.  Chim.  Phys., 
[6],  30,  5—50  ;  compare  Abstr.,  1892,  118  and  1275).— The  author 
has  prepared  and  analysed  most  of  the  doable  salts  the  formula}  of 
whiui  appear  in  the  table  (preceding  page) ;  some  of  tbeae  are  new» 
wbiltt  otbers  haye  already  been  described  by  himself  and  others. 
The  arrangement  renders  dear  the  relations  and  differences  which 
exist  between  the  salts.  A.  B.  L. 

Decomposition  of  Alkali  Stannates  under  the  influence  of 
Carbonic  Anhydride  and  of  Alkali  Carbonates.  By  A.  Dittg 
(Jim.  Chim,  Phys.,  [6],  30,  282— 285).— Ansten  ha8*shown  (Ohem. 
Newit  46,  286)  that  stannic  oxide  may  be  readily  prepared  by  passinf^ 
a  current  of  carbonio  anhydride  into  a  solution  of  an  alkali  stannate 
containing  an  excess  of  alkali. 

When  some  bubbles  of  carbonic  anhydride  ai-e  allowed  to  fall  on 
the  surface  of  a  dilute  solution  of  an  alkali  stannate,  a  cloudy  separa- 
tion of  gelatinous  Ktunnic  oxide  rises  to  the  surface,  and,  as  it  in- 
creases in  amount,  the  carbonic  anhvdride  oeases  to  be  absorbed. 
When,  however,  the  carbonio  anhydriae  is  introduced  reiy  slowly  in 
contact  with  crystals  of  stannate,  a  dense  monhydrated  stannic  oxide 
is  formed,  which  seems  to  be  amorphous.  If  carbonic  anhydride  is 
passed  into  a  mixture  of  stannate  and  carbonate,  stannic  oxide  falls 
to  the  bottom  of  the  liquid.  Alkali  carbonate  tree  from  the  acid  salt 
does  not  give  rise  to  the  production  of  stannic  oxide  when  added  to 
a  stannate ;  stannic  oxide  is  formed  in  amount  proportional  to  tho 
quantity  of  aeid  salt  present.  A.  B.  L 

Preparation  of  Potassium  Metantimonate.  By  Duyk  (Chem. 

Gentr.,  1893,  ii,  254;  from  Bull.  S,>r.  my.  Pharm.  BruMl^s,  37, 
109). — The  method  depends  on  eliminating  the  sulphur  from  the 
Kulphantimonate  by  means  of  copper  oxide.  Black  antimony  sulphide 
(100  grams),  potassium  carbonate  (150  g^ms),  slaked  lime  (100 
grams},  and  sulphur  (20  grams)  are  shaken  with  12  litres  of  water,, 
and  after  remaining  eight  days  the  mixture  is  filtered.  The  filtrate, 
which  contains  potassium  sulphantiinonate,  is  boiled  with  copper 
oxide  (120  gi*ams)  and  filtered.  The  tiltiate  is  diluted  with  water 
and  treated  with  carbonic  anhydride,  when  potassium  metantimonate- 
is  precipitated.  £.  C.  H. 


Mineralogical  Chemistry. 


Canfleldite,  a  new  Germanium  Mineral.  By  S.  L.  P£nkieli> 
(Amer.  J.  Sci.,  46,  107 — 113). — This  new  mineral  was  brought  from 

Bolivia  by  F.  A.  Caufield.  It  crystallises  in  combinations  of  the 
octahedron  and  rhombic  dodecahedron.  The  fracture  is  conchoidal, 
the  hardness  2-5,  the  sp.  gr.  6  27,  the  colour  black,  the  streak  greyish- 
black,  and  the  melting  point  very  low.     The  uiiiierai  consistii  of 
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silver,  gerrnaniuin,  and  sulphur,  and  has  tho  f?fime  qnantitativo  com- 
position as  argjrodite.   Analysis  gave  the  following  results : — 

S.  Ge.  Ag.  Total. 

1710        6-57         76-33  10000 

Thus  (mnfieldite  and  argjrodite  l^ave  the  same  chemical  composition, 
which  is  AgsGeSa. 

A  new  analysis,  made  by  the  anihor,  of  aigj  rodiie  from  Freiberg 
gave 

S.  Ge.  Ag,  Total. 

lC-83         6-69         76-48  10000 

The  mineral  Ag»GeSi  is  therefore  dimorphons,  canfieldite  being 
iaometrio  and  argyrodite  monoclinic.  B.  H.  B. 

Natoral  Manganese  Oxides:  Polianite  and  Pyrolasite.  By 

A.  GoFj^Kr  (Bull.  Soc.  Chim.,  [3],  9,  496— 502).— Tlio  author  has 
examined  a  Bpecimen  of  polianite  from  Flatten,  in  iiohemia,  and 
specimens  of  crystallised  pyroiuuite  from  many  localities  in  Ceulnil 
and  Eastern  Europe.  The  hardness  of  tlie  'polianite  was  6*5,  and  its 
8p.  gr.  5*0S  to  5'09;  whilst  the  hardness  of  the  pyrolnsite  varied 
from  2'0  to  5  0,  and  the  sp.  gr.  from  4*76  to  510,  according  to  the 
degree  of  hydration.  Only  the  polianite  was  really  anhydrous,  and  the 
proportion  of  ^vatcr  in  the  pyrnlusite  varied  from  0  75  tn  'i  (ir,  per 
cent.,  only  about  one-third  being  given  off  in  a  vacuum,  and  a  further 
quantity  at  about  280^  The  temperature  of  decomposition  of  the 
pyroluaiLes  is  above  460°,  and  is  identical  with  that  of  the  artificial 
varieties.  When  inoompletely  dissolved  by  hydrochloric  acid,  the 
reridoe  baa  the  composition  of  manganese  peroxide.  Boiling  nitrio 
acid,  concentrated  or  dilute,  dissolves  only  a  trace  of  manganese. 

The  impurities  in  the  pyrolusites  are  practically  the  same  in  all 
cases,  namely,  iron,  calcium,  mn^-nesiura,  lead,  barium,  potassium, 
and  sodium,  and  sulpluiric,  carbonic,  phosphoric,  and  arsenic  acids; 
they  are  present  only  in  small  proportion.  The  pertsentage  of  man- 
ganous  anhydride,  MnOj,  present  after  abstraction  of  the  impurities 
varies  from  d8  to  100  per  cent.  0.  H.  B. 

Rowlandite.  By  W.  E.  Hidden  and  W.  F.  Hillkbsakd  (Amer.  J. 
Set.,  46,  208—212).-— Al)out  2  lbs.  of  this  mineral  was  found  by  W. 
E.  Hidden,  in  a  shipment  of  yttria-bearing  minerals  from  Llano  Co., 
Texas.  The  mineral  is  isotropic;  its  hardne.«?8  is  6;  its  sp.  gr.  4'513 
at  15*5° ;  its  fracture  glassy-conchuidal  j  its  lustre  vitreous- resinous  ; 
and  its  streak  is  greenish -grey.  Ait  analysis  by  W.  F.  Hillebrand 
gave  the  following  results 

8iO.».      CesOa.  La  group.  Y  group.      FeO.       MnO.      MgO.  F. 
2604     606      934      47*70      439      067      1-62  3-87 

Theae  axe  in  aocord  with  the  empirical  formula  Si4Bi'"B"F,0u. 

B.  H*  B* 
8—2 
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Zoisite  from  NorUi  Carolina.  By  W.  E.  Hidden  (Amsr.  J.  ScL^ 
46,  154)).'^yerj  pare  moiiasite  afc  the  Flat  Boeic  mine,  Mitchell  Co., 
North  Carolina,  was  foiuid  by  the  author  to  he  snrroimded  by  a  pink, 
vitreous  zoisite  associated  with  a  black,  glaasj  allanite.  An  analjflie 
of  the  zoisite  gave  the  following  resnlts  : — 

SiOa.        Al^Os.      FejOs.    MnO.      OtO,       HjO.  Total. 
39-98      31*02      4*15     0-23    23*80      2*03  100*21 

The  ap.  gr.  is  3*352  at  27^  B.  H.  B. 

Maokintoshite,  a  new  Thorium  and  Uranium  Mineral.  Bj 
W.  E.  HioDKN  and  W.  F.  Hillebkand  (Amer.  J.  Sei.,  46,  98—103). 
— With  thorogummite  and  cjrtolite  m  Llano  Co.,  Texas,  a  new 
mineral  has  been  disooveied.  It  is  opaque  and  black,  bnfe  not  quite 
80  dull  in  Insire  as  the  associated  oyrtotite.  A  stronj^  lens  is  neces- 
sary to  distingoish  the  two.  The  hardness  of  the  mineral  is  5*5,  and 
no  trace  of  cleavage  has  been  observed.  The  fractore  is  sub-con- 
chmdal  to  hackly,  and  the  sp.  gr.  is  5*438  nt  21°.  Its  fonn  is  tetragonal, 
and  resembles  zircon  and  thorite  in  habit  and  angle.  Square 
prisms,  sometimes  1  cm.  thick,  with  a  simple  pyramid,  are  all 
the  forms  thus  fai'  observed.  It  also  occurs  massive,  noduiai*, 
and  filling  veins  in  ojrtolite  and  fergnsonite  embedded  in  coarse 
pegmatite.  It  is  infusible  before  the  blowpipe,  and  is  not  entirely 
decomposed  by  any  one  acid.  Analysis  gave  resnlts  in  accord  with 
the  formula  UTnaSiAOMi  the  formnla  of  tborognmmite  being 
UTh.Si«H|>Oia.  B.  H.  B. 

Ainoite  containing  Melilite.  By  C.  H.  Smyth  (Amer.  J.  Sci.,  46, 
104— 107).— The  author  described  (Abstr.,  1892,  1057)  a  small  dyke 
occurring  in  a  £inlt  fissure  at  Manbeim,  New  York.  Becently  some 
sections  iiave  been  prepared  from  fresher  material,  and  these  show 

that  one  of  the  constitnents  is  melilite,  a  supposition  that  the  author 
originally  hesitated  to  accept.   Upon  the  basis  of  its  mineralogtcal 

composition,  and  from  a  comparison  with  a  specimen  from  Alno,  the 
rock  must  be  classed  as  ainoite.  The  optical  properties  of  the 
melilite  are  fully  described,  the  mineral,  although  consisting  chiefly  of 
positive  material,  having  patches  of  a  negative  character  scattei'ed 
through  them.  B.  H.  B* 

Aolhiolite  Magnetite  Schists  in  Minnesota.  By  W.  S.  Batlbt 

{Amer.  J.  8ci^  46,  176 — 180). — Attention  has  repeatedly  been 
called  to  the  existence  of  beds  of  amphibolo  schists  associated  with 
the  ores  in  the  older  iron  ore  regions  of  the  Lake  Superior  district. 
Consequently,  their  discovery  on  the  newly  opened  Mesabi  range  is 
of  interest  from  a  thcorelicul  standpoint.  The  descriptions  of  them 
given  by  the  author  agree  very  closely  with  those  given  by  Irving 
and  Van  Hise  (Abstr.,  1892,  794)  for  the  corresponding  schists  in  the 
Penokee  series,  except  that  in  the  Minnesota  rocks  quartz  is  rare, 
and  haematite  is  absent.  The  presence  of  these  pecnliar  rocks  in  the 
Mesabi  xange  is  noteworthy,  since  their  origin  in  other  districts  has 
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ls(  (  II  t  houglit  to  be  closely  conneoted  with  that  o£  the  iron  ores  witLi 
which  they  are  associated.  B.  H.  B. 


Physiological  Chemistry. 


Oxidation  of  Methylic  and  Ethylic  Alcohols  in  the 
OlganlsnL  .  By  J.  Pohl  (Chetn,  Oentr.,  1893,  ii,  38a--381 ;  from 
Ar^,  Ssq^i,  ^aih,  Pharrn.,  31,  281— 302X— Ethylic  alcohol  admioift- 
tered  to  a  dog  prodaces  protracted  sleep,  and  when  this  passes  off, 
the  dog  awakes  in  a  normal  condition.  Methylic  alcohol,  on  the 
other  hand,  produces  restlessness,  o-irlfiinoss,  And  then  broken  sleep; 
and  the  ciiects  <>f  a.  dose  last  for  thrca  or  four  days.  A  dog  may  be 
dosed  without  harm  iorayear  with  cthylic,  i.sobutylic,  or  amylic  alco- 
hol ;  bnt  with  methylic  alcohol  death  ensues  in  a  few  weeks. 

In  the  case  of  poisoning  by  methjlio  alcohol,  formic  acid  appears 
in  the  urine,  and  reaches  a  mazimnm  on  the  third  or  fourth  day. 

¥j.  C.  R. 

Presence  of  Ammonia  in  the  Stomach,  and  its  Influence  on 
the  Estimation  of  the  Hydrochloric  acid.  By  H.  Strafj^s  {Chem, 
Centr.,  181).'^,  ii,  379— :iH(J ;  from  ^erZin.  Klin.  Woch.,  30,398—402). 
— The  author  conhrma  Rosenheim's  lesults  (Abstr.,  1893,  ii,  177). 

The  only  method  of  esthnatinff  the  chlorine  wbieh  ^  not  influenced 
hy  the  presence  of  ammoniem  chloride  is  Leo's  method ;  the  free  and 
combined  hydrochloric  acid  is  converted  into  calcinm  chloride  by 
means  of  calcinm  carbonate,  which  does  not  decompose  the  acia 
phosphates,  and  the  acidity  is  determined  before  and  after  this  treat- 
went.  E.  0.  R. 

Wnanl  Matter  of  Bonos  and  Iteetih.  By  S.  Qabbiel  (ZeU, 
phtftioL  OJimii»^  18,  257'^303).— The  mineral  matters  in  bone  and 
teeth  contain  lime,  magnesia,  potash,  soda,  water,  phosphoric  acid, 
carbonic  anhydride,  chlorine,  and  fluorine;  there  is,  in  additi<m,  a 

substance  which,  Avhen  foserl,  turns  red.  Tho  quantities  of  lime  and 
phosphoric  acid,  which  arc  the  most  abundant  constituents,  vary 
bnt  little,  and  aro  |>ropoT'tional  one  to  the  other  j  the  amounts  of 
magnesia  and  carbonic  anhydride  are  also  proportional  to  each  other. 
The  amoont  of  potash  is  greater  than  that  of  soda.  The  qnantity  of 
chlorine  is  yery  small,  and  is  greater  in  the  teeth  (0*21  per  cent.) 
ihan  in  bone.  Fluorine  is  the  minimal  constituent  of  both  (as  a  rule 
not  over  005^  per  cent,),  and  is  not  more  abondant  in  teeth  than  in 
bone. 

Water  is  i)rc.sent  in  two  forms  :  one  part,  passinLf  off  at  300 — 350°, 
is  similar  to  water  of  cr^^stallisation ;  the  other  part  is  only  expelled 
by  fusion  with  siHcIo  acid,  and  is  an  expression  ot  the  basicity  of  tne 
phosphate,  and  is  called  water  of  constitution  or  acidio  water. 

I'he  b(me  phosphate  has  a  basic  cliaracter,  containing  15  eqniTa* 
lentsof  acid  to  1<>  of  base;  and  it  is  probably  a  loose  union  of  a 
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normal  with  a  basic  phosphate.  The  composition  of  ilio  ash  finely  its 
Fimph^st  oxprcBsion  in  the  formula  Caj(P()/)2  4-  CaJIPjO,-,  -f  Aq), 
in  which  2  to  3  per  cent,  of  the  liuie  is  replaced  hy  ma^esia,  potash, 
and  soda,  and  4  to  6  per  cent,  of  the  phosphoric  acid  by  carbonic 
aaihydride»  chlorine,  aind  flnorine.  The  limit  of  variatton  is,  however^ 
flmaU;  and  the  differences  between  bone  ash  and  tooth  ash  are  not 
ffieater  than  those  between  the  ash  of  different  bones. 

W.  I).  H. 

Amount  of  Fluorine  in  Teeth.  By  E.  Wkampklmeyfr  (Zeil. 
anal.  Chem.^  32,  550 — 553). — The  autlior  employed  Camot's  method 
(Abstr.,  1892,  911),  and  obtained  the  following  numbers. 

Healthy  teeth  of  adnlta   1'87  per  cent,  of  fluorine 

Diseased    1'16      „  „ 

Healthy      „     ddldrsn   0*65      „  „ 

Diseased     „         ^    1'40      „  „ 

whence  he  infers  that  no  direct  oonclnsion  as  to  the  sonndnoss  of 
teeth  can  be  drawn  from  the  percentac^e  of  fluorine  they  contain. 

Each  sample  of  teeth  consisted  of  4  molars,  2  incisors,  and  1 
canine  tooth.  Test  analyses  with  pare  potassiam  silicoflaoride  gave 
93-5  and  93'8  per  cent.  IL  J.  S. 

Chemistry  of  the  Refractive  Media  of  the  Eye.  By  G.  T. 
HOBjnB  {Zeit,  phyM,  01um.,  18,  213—256;  compare  Abstr.,  1893, 
ii,  424). — The  Ocmea. — ^Thxs  is  considered  in  its  separate  layers. 

The  substantia  propria  of  the  cornea  was  considered  by  Muller  to 
consist  of  a  chondrigenons  substance  similar  to  that  found  in  hyaline 
cartilage.  Morochowetss  showed  that  chondrin,  here  as  elsewhere,  is 
not  a  chemical  unit,  but  a  mixture  of  gelatin  with  a  mucinoid 
material.  This  has  been  confirmed  since  then,  and  special  attcntiou 
is  here  paid  to  the  mucinoid  material,  which  is  here  called  contea- 
mueeM»  It  was  extracted  with  dilute  alkali,  and  precipitated  from 
the  extract  by  acetic  or  hydrochloric  acid.  Its  peroentage  composi* 
tion  is  C,  5016;  H,6-97;  N,  12*79;  S,  2  07  ;  0,  28  01.  It  dosely 
resembles  in  its  properties  the  mucoids  found  in  hyaline  cartilage  and 
the  vitreous  hnmor,  and  the  pseudo-mnein  of  ovarian  fltiid.  The 
gelatin  obtained  fruni  the  collagen,  the  other  main  constituent  of  the 
cornea,  I'esembles  that  obtained  fix>m  other  sources.  The  mucoid  and 
collagen  of  the  aclmtie  are  iden^al  with  those  obtained  from  the 
oomea* 

Only  iiaoes  of  pure  proteTd  matter  are  obtamable  from  the  sub-, 
stantia  propria  of  the  cornea;  the  larger  quantities  previously  de- 
scribed originated  doubtless  from  the  epithelial  layer.  This  layer 
yields  abundance  of  ])rutcid  uiiitt*  r  which  very  closely  resembles  para- 
globuiin  in  its  properties.  Nuclein  was  not  obtained,  neither  was  any 
trace  of  myosin  found.  Ucscemet's  membi'aue  resembles  m  its  chemical 
propcrtieB  the  membranes  of  the  lens  and  vitreons  homor.  These 
membranes  consist  of  a  mechanical  mixture  of  a  mucinoid  material 
with  sparingly  soluble,  nitrogen-rioh  (14*77  per  cent.)  albuminoid 
eubstanoe,  which  agreee  in  its  properties  neither  wii^  collagen  nor 
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with  elastln.  Descenu  t's  membrane  is  not  digested  by  either  gastric 
or  pancreatic  juice,  but  tlie  lens  capsule  la  completely  dissolved.  Tho 
BolubilitieB  of  the  lens  capsule  ia  other  i^eagents  are  greater  than 
those  of  Desoemet*s  membmne.  The  main  inbstosce  of  the  lena 
capsule  is  Tery  like  elastiii. 

Ths  VUfdtnu  Humor, — The  fluid  filtered  cfF  from  the  vitreous 
hnmor  contains  proteid  and  mucin.  Obserrers  differ  as  to  the  yariety 
of  proteid  present,  and  also  as  to  tbe  prcsonre  or  ftbsonro  of  mucin. 
It  was  found  necessary  to  dilute  the  fluid  very  considerably  before 
acetic  acid  caused  a  precipitate  of  mucin.  This  may  account  for  tlie 
discrepancy.  It  is  regai'ded  as  a  mucoid  rather  thau  as  mucin  pioper ; 
it  oontaiiis  12*27  nitrogen  and  1*19  enlphnr  per  oenti  The  membnuiee 
€ff  the  vitreous  yield  gelatin. 

AqueouB  Humor, — ^This  oontaias  proteid,  but  no  mnoin. 

W.  T).  H. 

Absence  of  Bile  Acids,  Hippnric  acid,  and  Benzoic  acid 
from  the  Suprarenal  Capsules.  By  E.  Stadei,mans  (Zeit.  physiol. 
Chem.y  18,  380 — 396). — Recent  experiments  on  tbe  functions  of  the 
supntrenal  capsnles  vender  it  necessary  that  exact  knowledge  should 
be  obtained  of  their  ehemieal  oomposition.  The  present  roooorch 
shows  that  certain  substances  described  by  other  authors  in  the 
glands,  namely,  bile  adds,  hippnrio  and  bensoio  aoids,  are  not  present. 

Proteids  of  Milk.  By  M.  Akthus  {Arch,  de  physiol,  1893, 
C/.^ — 077). — The  experiments  show  that,  in  addition  to  caseinogcn, 
milk  cont^aios  other  pi-oteids.  These  diifer  from  caseiuogen  in  being 
ooagnlable  by  heat,  and,  like  Sebelien,  the  anthor  separates  them  into 
laotelbnmin  and  laotoglobolin.  W.  D.  H. 

Alcalptonuria.   By  H.  Embden  (Zei7.  physiol  Chem.,  18,  304- 


334;  compare  Ahstr.,  P2), — It  has  been  abundantly  shown 

since  tho  piii)licati(ni  of  Wolkow  and  HanmfiiiT!  ,s  resefirehes  on  this 
subject  (Absu*.,  Ibk/i,  j  ibU2,  925),  liiat.  tliu  abuoriual  sab£>tauce 
known  as  aloapton  is  homogentisio  aoid.  Beferenoes  to  pnbliahed 
oases  axe  given;  in  one  of  these  glyoosniia  was  present  as  well* 
The  present  paper  relates  to  certain  experiments  on  metabolism,  per> 
formed  with  a  yiew  of  testing  the  correctness  of  the  hypothesis  that 
the  abnoi-mal  constituent  of  the  nrine  originates  by  an  nnosoal  iotm 
of  metabolism  from  tyrosine. 

The  first  experiments  were  performed  on  the  patient  alluded  to  in 
the  author's  previous  publication.  It  was  found  that  tbe  acid  in  the 
nrine  was  inoressed  by  aflesh  diet»  that  the  administration  of  tyrosine 
doubled  the  excretion  of  the  acid,  that  phenylacetie  and  phenylamido- 
acetic  acids  had  no  such  influence,  that  oil  of  turpentine,  kephir,  and 
castor  oil,  nltbon^h  lr<!?^eninjr  the  combined  sulphates  of  the  nrine  due 
tn  lessened  putrefaction  in  the  aliraentai-y  canal,  had  little  or  no  in- 
fluence on  tho  amount  of  honiogentisic  oucid.  On  administering  the 
acid  by  the  mouih,  about  7o  per  cent,  was  excreted  in  the  urine. 
Another  point  noted  in  the  urine  of  this  patient  was  sn  abnormally 
low  exerstion  of  uric  acid  (estimated  by  l^kker*s  method).  The 
second  series  of  experiments  performed  on  healthy  men  and  animals 
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showed  that  after  the  administration  of  the  acid  (by  the  mouth  iu 
man  and  bj  sabcataneous  injection  in  dogs),  the  urine  assumed  all 
the  chanusteni  of  the  urine  of  aleaptoiiiiria»  the  amount  of  acid 
recoyer^d  in  the  nrine  being  considerable,  bat  neyertheless  indlcaf  ing 
that  Bome  had  hoen.  destroyed  in  the  living  tisBaee.        W.  D.  H. 

Rare  Urinary  Calculi.  By  J.  Horbaczkwski  (Zeit.  physioL  Ghcm., 
18,  335 — 340). — The  first  Btoiie  examined  was  a  fatty  concretion,  and 
aualysifi  gave  the  following  result. 

Porcwit* 


Water   2*5 

Ash   08 

Organic  matter  insolnble  in  ether   11'? 

Organic  matter  solable  in  ether   85  0 

Containing — 

Free  fatty acidn  .•*.*«.•••••*•*••,••  51*5 

Fats   33-5 

Cholesterol  ,  traces. 


The  organic  matter  insoluble  in  ether  contained  insoluble  soaps  of 
cnlfium  and  magnesium,  and  probably  some  blood  proteid  and 

mucin. 

Thp  sepond  stone  was  a  cholesterol  concretion.   It  contained — 

Per  cent. 


Water   876 

Ash    0-55 

Organic  matter   95*99 

Contuining — 

Cholesterol   9587 

Organic  matter  insoluble  iu  ether  ....  0  15 

W.  1>.  H. 


Chemistry  of  Vegetable  Phyriology  and  Ag|xieiiltim. 


CeUulose  in  Bacilli  and  other  Tongt  By  I.  Dbetfuss  {ZtU. 

phynoh  Chem,,  18,  358 — 379). — The  organisms  investigated  were 
J^ol^poruSt  Agarieui  campestrts.  Bacillus  suhtilis,  pus  bacilli,  and 

A^^crgiU'is  glanctiK.  It  was  found  that  all  contiiin  '*true  cellulose," 
in  E.  Scliuke'a  sense.  The  presence  of  hemi-cellalose  is  ^  very 
doubtful. 

Cellulose  was  also  found  iu  ca&eatiug  lymph  glands,  and  tkuii  kOk 
observation  of  Frennd'ii  is  confirmed*    It  donbtlesB  is  dne  to  the 
.baoiUi  in  the  tnbercnloiis  deposits.  W.  D.  H. 

Decomposition  of  Hydrogen  Peroxide  by  Cells.  By  A.  Gctt- 
6iuv\Virchow*8  Archiv,  133,  295 — ^Oyj.—Liebreich  was  the  Urst  to 
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use  liydrogcn  peroxide  for  distingnisTiirq'  between  living  bacteria  and 
those  killed  by  heat,  the  former  decomposing  the  peroxide,  the  latter 
not.  This  evolution  of  oxj  geu.  is  here  recommended  as  a  macroBcopic 
twt  for  the  preeence  of  haeteria,  for  inBtuioe,  in  drinking  w»tor. 

Hany  living  oells  act  in  the  same  way,  so  also  do  certain  pxoteids, 
soch  as  fibrin,  -which  are  non-living. 

The  present  experiments  show  that  this  power  of  the  cells  does  not 
nec^sarily  depend  on  the  life  of  the  cells  ;  many  vigorous  antiseptics 
do  not  prevent  it ;  certain  substances,  however,  which  are  not  anti- 
septics in  the  narrow  sense  do  desti-oy  the  power ;  those  particularly 
mentioned  being  hydrocyanic  acid,  chloral  hydrate,  and  chloral  cyan- 
Bydrin.  Heating  to  70^  destroys  the  power,  unless  the  cells  are 
dried,  when  it  has  not  this  effect. 

It  is  further  shown  that  nadeSn  prepared  from  yeast,  pus,  lirer, 
and  other  cells  posses55es  the  power  of  decomposing  hydrot^'en  per- 
oxide. Negative  results  were,  however,  obtained  with  nucleic  acid 
and  artiticial  nuclein,  but  the  number  of  experiments  in  which  theso 
were  used  was  small.  The  theory  is  advanced  that  cells,  bacteria,  and 
protolds  act  in  this  way  in  Tirtne  of  the  mudein  they  ocmtain^  and  the 
process  is  regarded  as  a  chemical  rather  than  a  catalytic  phcDomenon. 

W.  D.  H. 

Cause  of  Electric  Currents  obseryed  In  Plants.  By  0.  Haagke 

(Ann.  A gron.,  19^  S96 — 399;  from  Bot.  Centr.^  54,  13). — According 
to  Kiinckel,  electric  currents  in  plants  are  due  to  the  movements  of 
water  in  the  tissues,  and  not  to  differences  of  potential,  existiog 
independently.  The  author  considered  it  probable  that  vegetable 
electricity  was  dne  to  biological  processes,  especially  respiration  and 
the  consequent  chemical  changes.  He  experimented  witk  leaves  and 
flowers  of  dicotyledons  and  on  a  large  mnsnroom  in  an  atmosphere  of 
hydi'Ogen.  The  electric  current  was  diminished,  but  never  quite  sup- 
pressed, owing,  probably,  to  intramolecular  respiration.  On  readmit- 
ting ail",  the  electric  current  revives.  Young  bean  plants  behaved 
differently,  the  current  being  increased  in  an  atmosphere  oi  hydrogen. 
This  is  explained  by  the  known  &ct  that  beans  are  distingnisfaed  by  a 
▼ery  high  intramdecnlar  respiration. 

Flowers,  and  especially  stamens  and  pistils,  show  very  decided 
oscillations  nnder  the  influence  of  electric  currents. 

It  is  not  possible  in  state  exactly  in  wlmt  manner  respiration  g^ves 
rise  to  electric  currents  without  a  knuwledge  of  the  successive 
chemical  changes  which  take  place  during  respiration.  The  results 
of  the  author's  experiments  seem  to  indicate  that  vegetable  elec- 
tricity is  not  exclusively  dne  to  filtration  of  water.         N.  H«  M. 

Influence  of  Carbonic  Oxide  on  Germination.   By  A.  Mak- 

CACCI  (Clem.  Centr.,  1893,  ii,  376;  ^lom  Arch.  ital.  Jf.'nl,  19,  140).— 
Cat  bonic  oxidr,  in  a  similar  manner  to  chloroform  and  elher,  prevents 
tilt'  riiii iiatujii  uf  seeds,  and  retards  the  process  of  putrefaction  and 
the  growth  o£  micro-organisms.  K.  C.  K. 

Haimitol  and  Dnldtol  in  the  Vegetable  Kingdom.  By  A. 
N.  HOHTSTBBDS  (Ann,  Agron.^  19,  444^446 ;  from  Sot,  Oentr^  Bei- 

Digitized  by  Gopgle 


26 


ilBSTRACTS  OF  OHEMIOAL  PAP£Ba, 


hcfte  3,  199). — ^Mannitol  and  duicit/ol  ai*e  true  plastic  substances  in 
the  case  of  BhiitanthuSi  Euphrasia,  and  Melampyrum  ;  they  disappear 
when  the  plants  are  kept  in  the  dark,  and  reappear  nnder  moxe  fayonr- 
able  biologieal  conditions;  but  they  nourish  < nly  snch  plants  as  con. 
tain  them  normally.  When  Rhinanthus  and  Euphrasia  are  fed  with 
fjlucose  or  cane  sugar,  manuitol  is  produced;  Melampyrum  similarly 
fed  yields  dulcitol.  Scraphularia  nodosa,  contrary  to  what  has  been 
stated,  coniains  neither  one  nor  tbe  other,  and  has  not  the  power  of 
transforming  them  into  starch.  Euonymm  eu/ropoius  contains  much 
dnloitol  at  the  budding  period ,  bat  none  in  winter*  The  same  holds  (for 
mannitol)  in  the  case  of  Syringa  vulgaris.  An  examination  of  797  species 
of  HcropliulariaoecB  showed  that  mannitol  is  present  in  272  species, 
dulcitol  in  26  speoio^.  Tt  thns  -^'cctns  that  the  presence  of  one  or  tbe 
other  of  these  carbuhydrates  is  a  consfnnt  character  not  only  of  an 
order,  but  also  of  a  sub-order.  ivlannitol  occurs  in  some  Oro- 
hafichaceit,  in  the  Oleacece  (A.  Mayer)  in  celery  and  parsley.  Some 
Oelastrae&B  oontam  dnloitol.  N.  H.  M, 
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New  Oaa-volnnieter  of  General  Applioabilitar.  By  F. 
Oasttbs  (Z(Si#.  anud,  Chem.,  32,  553-^64)  .— The  prinoiple  of  the 
method  consists  in  the  measnrement  of  a  Hqnid  expelled  by  the 
«Tolyed  gas. 


The  cylinder  D  and  tabo/  are  filled  to  the  point  of  /'  with  a  liqnid 
in  which  the  gas  to  be  libciated  in  not  Polnblc  :  g  is  tben  closed.  For 
oarbonio  anhydridei  a  solution  of  caiciam  chloride  of  sp.  gr.  1*4  serres 
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well.  The  snbRtance  is  weighed  into  A,  and  the  reagent  placed  in  B, 
and  A  and  li  are  then  plunged  into  the  water-jacket  B.  When 
«qiii]ibriQm  of  temperature  is  attained,  preesore  is  equalised  by 
cpeainff  e  for  a  moment.  The  tube  /'  is  now  placed  in  an  empty 
flask  oi  known  capacity,  and  g  is  opened.  The  gas  is  next  evolved  by 
allowing  the  reagent  to  flow  into  A,  and  the  contents  of  A  arc  hoilrrl, 
the  internal  pressure  brinq"  all  tlie  time  maintained  below  that  of  the 
lit inttspher©  by  keeping  tiie  point  of  /'  at  a  lower  level  than  the 
surface  of  the  liquid  in  D,  but  as  soon  as  cooling  commences/'  must 
be  raised  so  as  to  produce  a  amall  excess  pf  internal  pressure,  and  its 
point  must  be  kept  plunged  in  the  liquid  in  the  flask.  The  reaction 
vessels  are  again  plunged  into  the  water  in  E,  and  when  cooling  is 
complete/'  is  lowered  until  the  manometer  C  shows  that  the  pressure 
is  the  same  as  ;it  the  ontset;  g  is  then  closed,/'  removed  from  the 
flask,  and  the  unoccupied  portion  of  the  flask  measured  by  tilling  up 
to  the  mark  from  a  burette.  It  is  necessary  that  the  temperature  of  E 
should  be  e^actl^  the  same  at  the  end  at>  at  the  beginning,  aud  11  it 
is  desired  to  avoid  reduction  of  the  gas  volame  to  normal  temperature 
and  preesure,  an  experiment  with  a  pure  subRtance  will  give  in  ht\f 
an  hour  a  factor  for  direct  calculation  from  the  observed  volume 
under  the  existing  conditions. 

In  estimating  ammonia  by  decomposition  with  hypobromite,  it  is 
best  to  put  the  hypobromite  in  A,  and  the  ammoniacal  solution  in  B, 
and,  finally,  to  rinse  B  thrice  with  the  hypobromite  by  incliuing  the 
apparatus  so  that  the  liquid  flows  from  A  through  a  and  b  to  B. 

If  itrio  acid  can  abo  be  estimated  by  decomposition  with  copper  and 
sulphuric  acid,  but  for  this  purpose  a  special  laboratory  vessel  is 
ieqmved»  from  which  the  air  can  be  expelled  by  hydrogen. 

M.  J.  S. 

Borax  as  a  Basis  for  Acidimetry.  By  T.  Sal5!er  (Zeit.  anal. 
(  hem.,  32,  529— :»87  ;  see  Rimbach,  Abstr.,  1893,  ii,  2:^2).— The 
author  suggested  tiie  use  of  borax  as  a  standaid  alkuU  in  160?,  but 
the  hnpoisilnlity  of  obtaining  solutions  o£  nonnal  strength  operated 
against  itB  adoption  at  the  time.  It  is,  however,  far  preferable  to 
work  with  weak  solutions,  since  the  tendency  of  boric  add  to  redden 
litmns  disappears  on  dilution.  Methyl-orange  maj  be  used  as  indi- 
cator in  the  titration  of  mineral  acids,  but  in  dilute  solutions  is  far 
less  sensitive  than  litmus  :  for  organic  acids  it  is  inacimissible.  The 
borax  nsed  must  be  free  from  octahedral  crystals ;  it  should  lose  47*1 
per  cent,  of  water  when  ignited.  A  decinormal  solution  (19  0872 
grams  per  litre)  is  of  convenient  strength,  and  acids  must  be  diluted 
to  a  strongth  not  exceeding  N/10  before  titration.  The  acid  is  to  be 
coloured  a  pale  yellowish-red  with  sensitive  litmus  tincture,  and  the 
borax  solution  run  into  it  Tintil  the  colour  just  changes  to  a  bluish- 
red,  and  no  longer  returns  to  vcllowish-red  on  stirring.  Mineral  acids, 
oxalic,  acetic,  and  tartnT"ic  nmis  ^^ve  sntistaetory  results;  phosphoric 
acid  behaves  like  a  mouubasic  acid.  Tiiei>e  acid^  give  pi*actically  the 
same  results  when  the  add  is  run  into  the  borax  as  when  the  pro- 
cess is  reversed.  Citric  acid  can  equally  well  be  titrated  by  the  borax 
eolation,  but  when  the  citric  acid  is  rnu  into  the  borax  more  acid  is 
coDsamed,  seemingly  from  formation  of  borocitric  acid.      M.  J.  S. 
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Phenolphthalem  as  an  Indicator.  By  R.  T.  Thomson  (J.  <Soc. 
Chem.  Ivd.,  12,  4.32 — 43'^). — The  author  has  found  that  boric  acid 
may  bo  accurately  titrated  wiih  standard  8olutionof  Bodium  hydroxide, 
nsiug  phenolphtnalaiiL  as  indicator,  bat  it  ia  neoessaty  to  add  to  the 
liquid  about  one-ibird  of  ita  Imlk  of  glyoeroL  The  amount  of  borio 
acid  contained  in  borax  may  be  eetimated  in  tbe  same  manner,  after' 
first  adding  sufficient  sDlpburic  acid  to  combine  with  the  soda,  methyl- 
orange  serving"  aa  indicator.  The  excellent  results  obtained  by  the 
author  are  probably  duo  to  the  greater  viscosity  of  the  liquid,  caused 
by  introducing  the  glyceit)!.  L.  de  K, 

Sxtnustion  of  the  OaMB  Diaiolved  in  Water.  Bj  J.  Bobsoh 

8oc.  CJif  m.  Jnd.y  11,  504). — The  apparatus  ased  is  a  modification 
of  that  of  Kreusler  for  the  estimation  of  nitric  acid.  The  gases  are 
boiled  out  from  tbe  water  in  a  flask  from  whirli  tbe  air  has  been  com- 
plf'tt'ly  expelled  by  .steam,  and  are  collected  in  a  vertical  cylinder  of 
ir>U  c.c.  capacity,  closed  at  its  lower  end  by  a  cork,  and  at  its  upper 
end  coDQected  by  a  rubber  tube  to  a  SchiJi's  nitrogen  meuurer. 
Tbrongh  the  cork  of  this  cylinder  pass  two  tabee,  the  one  oonneoted 
to  the  long  narrow  neck  of  the  extraction  flask,  and  the  other  with  a 
reservoir  of  boiliDg  distilled  water  at  a  higher  level.  A  figure  abowa 
the  arrangement  of  the  apparatus  and  tbe  mode  of  using  it. 

M.  J*  8> 

Eatimation  of  DiBsolved  Oxygeiu  By  G.  Romun  {Jiec.  Trav. 
Chim.^  12,  241<— 247).— Tbe  sample  of  water  is  taken  from  any 
reqnired  depth  beneath  tbe  snrfaoe  by  means  of  a  pipette  of  known 
volume.  The  pipette  is  famished  with  three-way  stopcocks  above 
and  below,  tbe  npper  stopcock  having  above  it  a  small  bulb  with  a 
fidncial  mark  on  its  free  neck,  and  of  known  volume,  about  one- 
t^yeTltleth  the  capacity  of  the  pipette.  The  pipette  is  tilled  by  the 
of  a  small  pnmp,  the  liberation  of  dissolved  gases  from  the  water 
ill  the  pipette,  owing  to  reduction  of  pressure  due  to  the  action  of  the 
pump,  ia  avoided  by  having  the  aperture  of  the  lower  stopcook  of 
double  the  diameter  of  that  next  tbe  bulb.  The  upper  three-way  tap 
allows  of  the  water  sampled  being  drawn  throngh  tbe  pipel^  in 
quantity  sufficient  to  ensure  the  purity  of  the  sample. 

The  pipette  being  full  and  the  upper  b^^lb  empty,  the  lower  tube  ia 
connected  with  a  reservoir  containing  suciuim  hyposulphite  (NatSOj) 
solution,  and  a  little  of  the  solution  is  ruu  through  the  stopcock  to 
wash  out  the  tube  and  tap ;  tbe  bulb  is  then  placed  in  commnnioation 
with  tbe  pipette,  and«  tbe  lower  cock  being  tnmed,  byposnlpbite 
solution  is  run  in  until  the  displaced  water  i-tacbes  the  mark  on  the 
neck  of  the  bulb;  the  taps  are  now  turned  off  at  both  ends  of  tho 
pipette,  and  the  whole  set  aside  for  about  ten  minutes.  The  same 
volume  of  iodine  f^oliition  is  then  introduced  in  the  same  manner,  the 
lower  tap  and  tobo  \\  ashed  with  water,  the  remaining  contents  of  the 
pi|pettc  transferred  to  a  ilubk,  and  the  residual  iodine  determined  by 
thiosulphate  in  the  nsnal  way. 

The  hyposulphite  solotion  is  kept  in  a  bottle  connected  with  a 
small  hjdrogen  genemtor,  arranged  so  aa  to  keep  an  atmoapbere  of 


Digitized  by  Google 


AMTALTTIOAL  OHSIIIBTBT. 


29 


hydrogen  under  pressure  over  the  Kolntion,  the  pressure  being 
sufficient  to  force  the  solution  into  the  pipette. 

If  V  be  the  volume  of  the  pipette,  v  the  volume  of  the  bulb  between 
the  mark  and  the  upper  tap,  then  the  volume  of  water  ultimately 
used  for  the  titration  is  (V  — 

Let  O  be  the  titre  of  oxygen,  in  cubic  centimetres  per  litre  ol  water, 
then  O  s:  (A  —  B)a.  In  this  formula,  A  represents  the  number  of 
enbtc  centimetres  of  thiosulphate  used,  B  the  number  of  cubic  centi- 
metres of  thiosulphate  which  would  be  used  for  water  free  from 
oxygen,  and  a  is  a  coiistant  depending  on  the  dimensions  of  the 
pipette  and  the  titre  of  the  thiosulphate  solution. 

n  can  beet  lie  determined  by  an  experiment  with  water  eatioiated 

with  sir  at  a  known  temperature,  of  whioh  the  oxygen  titre  is  knowa 

from  Ro»coe  and  Limt*8  or  Winkler's  determinations*   The  oonsteat 

6000       V  ^  1000  V         ,  ^ 

a  =        •      ^      '  r.    In  this  formula,      _       ia  the  factor  for 

calculating  from  the  volume  of  wafer  nsed,  the  figure  for  a  litre  of 
water;  8/1*43  is  the  factor  reducing  thu  weight  equivalent  (jf  oxygen 
to  the  corresponding  volume  equivalent;  and  r  is  the  factor  used  in 
reducing  the  actual  volume  of  thiosulphate  used  to  ike  e(^uivalent 
Tolnme  of  normal  solntaon. 

A  correction  is  required  if  the  water  contains  any  sabstanoe  sao^  as 
hydrogen  sulphide,  which  itself  absorbs  iodine,  or  when  onlj  aboat 
2  c.c.  of  oxygen  per  litre  is  found  and  the  deficiency  is  caused  by  a 
rapid  decomposition  of  oip'nnie  matter;  this  is  fonnd  by  a  preliminary 
experiment  to  determine  the  iodine  so  absorbed.  W,  T. 

Beieotlon  of  Iodic  add  in  Nltiio  told.  By  E.  PnascsiCK 
Wkem,  O0nir.,  1893,  xi,  887;  from  Apoth,  ZeU.,  8,  322).— The  iodic 
acid  is  reduced  with  hydrogen  sulphide,  tin  filings,  or  snlphoroiiB 
anhydride.  It  is  most  convenient  to  use  tin,  in  which  case  10  c.c.  of 
the  acid  is  gently  warmed  with  a  few  scraps  of  tin,  and,  after  a  few 
minutes,  shaken  with  a  small  quantity  of  chloroform,  which  remauia 
colourless  in  the  absence  of  iodine  or  iodic  acid.  £.  C.  K. 

Infliionoe  of  Ammonlft  on  the  Ssfeiniatlon  of  Hydxoohloiio 

acid  in  the  Stomaoh  Contents.  By  IT  Strauss  {Ghem.  Centr.^ 
1893,  ii,  379—380;  from  Berlin  KUn,  Woeh^  30,  398— 402).— See 
this  YoL»  ii,  21. 

Satimation  of  Phosphoms  in  Steel  and  Iron  containing  . 
BlUoon.  By  J.  SpOllbb  and  6.  Kauuv  (Zeii,  anal.  Ohmn,^  Sfl, 
538 — 550).— In  the  precipitation  of  phosphoric  acid  by  molybdate 
from  solutions  containing  silica,  a  certam  quantity  of  a  sitioomolybdate 

is  apt  to  separate.  This  precipitation  is  much  favoured  by  the 
presence  of  Rmmonium  salts,  especially  the  nitrate;  potassium  nitnite 
iH  withoTit  iutiuence.  The  lower  the  temporature  at  which  the  preci- 
pitation lakes  pla^,  the  smaller  the  amouut  of  silicomolybdate  formed, 
SO  that  by  mmceeding  in  the  following  manner  a  oorrecfe  determination 
can  be  made  cTCn  in  presence  of  silica.  Of  steal,  3*3  grams  is  dis- 
aolved  in  50—55  co.  o(  nitric  acid  (1'2  sp*  gr-)  in  a  ^  litre  conical 
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flask,  at  first  iu  the  cold,  but  finally  with  vi^oi-ous  boiling.  When 
ail  nitrous  vapours  are  expelled,  the  solution  u  treated  with  8  c.o.  of 
a  3  per  cent,  solntion  of  potassinm  perman|(aiiate,  and  boiled  nntU 

the  red  colour  disappears.  The  precipitated  manganic  oxide  is  re* 
dnced  by  adding  4  c.c.  of  a  10  per  cent,  solution  of  potassium  nitrite, 
and,  aftpr  conlino:  to  55 — 60*',  the  phosphoric  acid  is  precipitated  by 
adding  80  L\r.  of  molybdate,  or,  equally  well,  it  may  be  cooled  com- 
})letrlv  Ix^furt!  adding?  the  molybdate,  and  then  warmed  to  4:0°.  The 
mixtLu ti  is  now  kept  for  two  hours  at  36—40°,  with  au  occasional  shake  ; 
the  precipitate  wnioh  forms  is  collected,  and  since  it  has  a  tendencnr 
to  pass  through  the  filter,  this  should  be  prepared  by  pouring  npon  it 
a  thin  pnlp  of  paper  fibies.  The  molybdate  solution  is  made  by  dis- 
solving  150  grams  of  ammonium  molybtlato  to  a  litre,  and  pouring  it 
into  a  litre  oF  nitric  acid  (1'2  sp.  gri).  The  precipitates,  after  being 
^vashed,  tirst  witli  a  mixture  of  100  vols,  of  molybdate  solution,  20  vols. 
oi  nitric  acid,  and  SO  vols,  of  water,  and  then  with  a  iO  per  cent,  soln- 
tion of  amsMninm  nitrate,  are  dissolved  from  the  filter  with  a  little 
dilute  ammonia,  and  the  solution  eyaporated  and  gently  ignited  in 
small  porcelain  basins  until  the  ammonium  salts  are  expelled. 

Cast  iron  requii*es  60—80  c.c.  of  nitric  acid  to  dissolve  3*3  gnunSf 
and  should  be  vtry  finely  powdered.  It  usually  contains  so  much 
phosphorus  that  only  onr-half  to  one-tifth  of  the  solution  need  be  pre- 
cipitated, aud  if  so  mucii  silica  is  present  that  part  of  it  separates  as 
a  gelatinous  precipitate,  the  solution  should  be  made  up  to  a  known 
Yoinme,  and  run  throngh  a  filter  before  measuring  ont  an  aliquot 
part.  .  M.  J.  0* 

Estimation  of  Arsenic  and  Fliosphorus  in  Iron  Ores.  By 
J.  Pattinson  and  H.  Pattikson  (/.  Soc.  Chem.  Tnd.,  12,  119 — 121). 
— The  authors  recommend  ti-catiug  3  grams  of  the  ore  witli  hydro- 
chloric acid.  Alter  rendering  the  silica  insoluble  by  evaporation,  the 
residue  is  taken  up  with  a  verj  little  acid,  and  then  diluted  witih  hot 
water  io  50  o.c.  A  50  per  oent^  solution  of  sodium  thiosulphMe  is 
now  run  in  until  the  iron  is  complr  ti  ly  reduced  to  the  ferrous  state. 
The  sulphurous  ncid  is  expelled  \>y  boiling,  and,  after  cooli)ig,  5  c.c. 
of  strong  hydrochloric  acid  is  added.  A  little  powdered  zinc  sulphide 
is  now  introduced,  which  causes  the  precipitation  of  any  arsenic  as 
trisulphide.  The  precipitate  is  hrst  washed  with  hot  6  per  cent, 
hydrochloric  acid  to  remove  any  lead,  and,  after  washing  with  water, 
it  is  digested  with  ammonium  sulphide.  The  solution  is  evaj)orated 
to  dryness  on  the  water  bath,  the  residue  oxidised  with  bromine 
and  a  little  nitric  acid,  and  the  arsenic  finally  precipitated,  and' 
weighed,  as  magnesium  amrooninm  arsenate.  The  filtrate  from  the 
arsenic  trisulphide  is  boiled  to  expvl  hydrogen  sulphide,  and  diiuU*d 
to  250  c.c. ;  a  little  ferric  chloride  is  added,  aud  the  liquid  neutralised 
with  calcium  carbonate.     This  will  cause  a  precipitate  of  ferric 

Shosphate,  which  must  be  washed  on  a  filter  with  lukewarm  water, 
'o  estimate  the  phosphorus,  it  must  be  dissolved  in  dilute  nitric  acid, 
and  heated  with  solution  of  ammonium  molybdate  ;  this  causes  the 
precipitation  of  ammonimu  phosphomolybdnf  e,  v,  liie]i  is  then  collected 

and  weighed.   The  test  anaJyses  are  certainly  extremely  satiafaoUury^. 
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hut.  n«?  no  silicates  were  introf^nof^l,  no  eraporatlon  to  dryness  in 
presence  of  hydrochloric  acid  was  required,  and  therefore  there  could 
be  no  loss  of  arsenic.  L.  K. 

SstimaAio&  of  Borio  add  in  Boronatrooalolte.    By  0.  A. 

Le  Rot  (Chem,  Oentr,,  1893,  ii,  291 ;  from  Bull  8oe.  ind.  Mourn,  2l] 
62). — 2  o — 5  grams  of  the  fiuely-powdered  substance  is  decomposed 
in  a  rpfltix  apparatus  with  a  few  c.c.  of  sulphuric  acid  dilated  with 
au  tMjuai  volume  of  water.  The  presence  of  a  small  quantity  of 
liydrochlorie  acid  facilitates  the  decomposition.  The  cooled  mixture 
in  liltered,  the  hlter  washed  with  aciditied  water,  the  filtrate 
aentralifled  with  floda^  heated  to  boiling,  and  again  filtered.  The 
filtrate  is  acidified  with  hydrochloric  aoid»  boiled  to  expel  carbonio 
anhydride,  and  then  made  up  to  a  known  bulk  with  water  free  from 
carbonic  acid.  The  solution  contains  free  boric  acid  and  alkali 
sulphate  and  chloi  ido. 

20  c.c.  of  the  solution  is  placed  by  the  side  of  the  same  bulk  of 
water,  aud  au  equal  number  of  drops  of  a  10  per  cent,  solution  of 
Poirrier's  Orange  III  added  to  each.  The  acid  bolution  is  then 
titrated  with  a  eolation  of  sodiam  hydroxide  ontU  it  acquires  the 
same  oolo.or  as  the  aqoeons  solution  of  the  indicator.  This  titnttion 
giyes  the  quantity  of  free  hydrochbric  acid.  A  second  20  c.o.  of 
the  ackl  s  )1iition  is  titrritcd  with  sodium  hydroxide  in  the  presence  of 
Orau«^e  11  until  it  acquires  a  dark-red  colour.  The  difference  in  the 
two  titrntions  gives  the  quantity  of  boric  acid.  The  Bodium  hydroxide 
must  be  Iree  from  carbonates,  silicates,  aud  aiummates. 

ECU 

Analysis  of  SUioon  Carbide.  By  O.  HifHuiAsosiB  (zeii  ancU, 
Chem,^  32,  564 — 567). — The  analysis  of  this  snhstaace,  which  is 

being  produced  in  America  as  a  substitute  for  emery  and  bort  nnder 
the  Tinmc  Carhi)rnndum,"  presents  peculiar  difficulties,  in  conse- 
(lin  nci:  ui  its  ixtrt  iiu'  hardncss.  After  trituration  in  an  agate  nmrfar, 
it  15  ncceasary  to  submit  the  powder  to  elutriation,  and  accurate 
reaolts  in  the  carbon  determination  can  only  be  obtained  with  that 
which  remains  in  snspeoaion  for  at  least  five  minntes.  The  carb  ib 
best  estimated  by  combustion  with  20  parts  of  lead  chromate  (the 
addition  of  potassium  diobromate  causing  the  oxidation  to  {Mmseed 
with  explosive  rapidity)  ;  the  silicon  bj  fusion  with  potassium  sodium 
carboiuito  for  about  six  hours,  durinL:  which  the  heat  should  bo  i-aised 

very  gimiually,  A  very  pure  specinicn  (rave  the  following  numbers-  

C  aO-2,  Si  G9  1  (AI,  Fe)203  U  4U,  CaO  0  15,  MgO  0-09  pir  cent.  The 
formnla  SiC  requires  30  per  cent,  of  carbon.  M.  J.  S. 

Estimation  of  Copper  as  Cuprous  Sulphide.    By  B.  W«o« 

SCHBIDEE  {Monatsh.,  14,  .3 15— 322).— The  author  has  found  that  in 
order  to  obtain  accurate  results  in  estimating  copper  as  en  proas 
sulphide  by  iieating  the  preci[)itated  capric  sulphide  in  a  cnr?'eut  of 
hydi-ogeu,  the  temperature  mubt  not  be  allowed  to  rise  too  hii^ii  a 
temperatnro  of  aboot  650'  (dull  xed.heat)  is  the  highest  whTcli  can 
be  safely  employed,  as  at  higher  temperatures  than  this  a  portion 
d  the  sulphide  is  reduced  to  metallio  ooppar,  hydrogen  sulpUde 
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Vieing  evolved .  The  substitution  of  r  na1-<ras  for  hvdrogen  does  not 
give  good  rrsults.  When  liydrogcn  sulpliide  is  employed  instead  ot 
hydrogen,  a  portion  of  the  cnpric  sulphide  remains  unreduced. 

Sepavation  of  Metals  in  AUiaUne  Solution  by  means  of 
Hydrogen  Peroxide.  By  P.  jAmiASCM  {Ber.,  26,  2329—2331; 
Gompne  Alistr.,  1893,  ii,  492). — Copper  peioxide  is  precipitated  on 

adding  hydrogen  peroxide  to  a  solution  of  cnpric  hydroxide  in  dilute 
aramonin,  bnt  tlie  reaction  does  not  occur  in  presence  of  even  slicrht 
excess  ot  ammonia  or  ammonium  salts.  The  precipitation  is,  in  any 
cjiwe,  incomplete,  1'5 — 2  per  cent,  of  copper  remaining  dissolved. 
Copper  peroxide  lonns  voluminoiiB,  dark  oUve-greea  flocks,  and 
appears  to  attack  porcelain,  as  it  wag  always  found  to  contain  silica. 
It  is  possible,  by  the  help  of  hydrogen  peroxide,  to  show  in  one 
solntion  the  various  oxidation  stages  of  copper.  On  mixing  10  per 
cent,  copper  sulphate  solution  (3  c.c.)  witli  "20  per^ cent,  soda  (1-  c.c), 
cnpric  hydroxide  is  precipitated  ;  this  is  dissolved  in  10  per  cent, 
tartaric  acid  (3  c.c.)  and  2  per  cent,  hydrogen  peroxide  solntion 
(15  c.c.)  added;  copper  peroxide  is  precipitated,  bnt  diesolves  on 
heating,  and  on  oooling  the  sotntioD,  cnprons  oxide  is  deposited. 

J.  B.  T. 

Separation  of  Metals  in  Alkaline  Solution  by  means  of 
Hydrogen  Peroxide.  By  P.  Jaknasch  and  J.  Lesinskt  (Ber.,  26, 
2331 — 2334,  2334 — 2330;  compare  preceding  abstract). — Sejyaratioyi 
of  Lend  from  Copper. — Lead  niti-ate  (0"5grHiii)  and  copper  (0"3  gnim) 
are  dissolved  in  water  (50  c.c.)  and  concentrated  nitric  acid  (10  c.c), 
and  the  solntion  treated  at  ordinary  temperatures  with  a  mixtnre 
(80 — 125  e.c.)  of  8  parts  of  hydrogen  peroxide  (2  per  cent)  and 
1  part  of  strong  ammonia.  Saturated  solution  of  ammoniam  carb- 
onate (5  c.c.)  is  added,  and  the  precipitate  is  washed  4  or  5  times 
with  a  mixture  of  hydi*ogen  peroxide  (1  part),  concentrated  ammonia 
(1  part),  and  water  (G — 8  parts);  when  all  the  copper  is  separated, 
the  washing  is  continued  with  dilute  ammonia  (1 :  8)  at  60 — 80',  and 
iinally  with  warm  water,  in  which  the  lead  hydroxide  is  completely 
insoluble.  The  lead  preoipitate  is  dried  and  treated  in  the  manner 
previously  described  (Abstr.,  1893,  ii,  493).  The  oopper  in^  the 
filtrate  is  determined  in  the  usual  manner,  with  due  regard  to  the 
presence  in  the  solntion  of  nitric  acid  and  ammonium  salts.  A  lar^e 
excess  of  hydrogen  peroxide  causes  the  lead  to  be  precipitated  in 
dense,  crystalline  plates.  Mixtures  of  lead  nitrate  and  copper 
ttulpkate  may  be  separated  in  a  similar  manner  if  the  precipitation  of 
lead  sulphate  is  prevented- by  the  addition  of  acetic  acid  and  ammonia. 
The  analytical  results  agree  closely  with  the  theoretical. 

Separation  of  Lead  fiom  Zine, — ^Lead  nitrate  (0*5  gram)  and  sino 
oxide  (0*2  gram)  arc  dissolved  in  concentrated  nitric  acid  (2  c.c.)  and 
water  (50  c.c.)  ;  the  solution  i.s  treated  with  a  mixture  of  2 — 3  per 
(  eiit.  hydrogen  |ii  roxide  (40  c.c.)  and  concentrated  ammonia  (15  c.c.)  ; 
saturated  ammonium  carbonate  solution  (5  c.c.)  is  then  added,  and 
the  liquid  well  stirred,  ^e  lead  oxide  is  collected,  washed  first  with 
dilute  ammonia  and  finally  with  oold  water,  and  treated  in  the 
manlier  already  described  {he.  cU.).    The  concentrated  filtate 
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lt*treat«)d  with  pare  sodiam  hydroxide  (5  grams)  and  boiled  oniil  free 
from  ammonia;  it  is  then  acidified  with  hydrochloric  acid,  and  the 
zinc  f)riecipitated  wit}i  '^odiam  carbDtiate  and  determined  in  the  nsnal 
niaiiTicr,  care  b^inL;  taken  to  tree  it,  from  silica  or  nlnmina.  The 
lead  oxide  maj  alno  be  precipitated  in  the  crj^stalline  form  (see 

SepariUiam  cf  Lead  from  NidcfU. — ^Lead  nitrate  (0*5  gram)  and  potos- 
siiiiii  nickel  sulphate  (0*4  gram)  are  dissolved  in  concentrated  nitric 
acid  (5  c.c.)  and  water  (50  c.c.),  glacial  acetic  acid  (5  c.c.)  and  strong 
nmmonia  (15  c.c.)  are  then  added,  and  the  lead  precipitated  with  a 
mixture  of  hydrou-en  poroxid©  (75  c  c.)  and  conceutnited  ammonia 
(20  c.c.)  ;  the  addition  of  ammonium  carbonate  is  unnecessarj.  The 
lead  oxide  is  precipitated  in  a  tioccnlent  condition,  and  is  treated 
in  the  manner  described  in  the  separation  of  lead  from  copper 
(see  above).  The  solntion  containing  the  nickel  is  evaporated 
to  dryness,  treated  with  concentrated  hydrochloric  acid  (15  c.c), 
evaporated  to  dryness  ap^ain,  the  residue  dissolved  in  dilate  hydro- 
chloric acid,  the  .silica  separated;  the  iiltrate  f2."j0 — 3()0  c.c.)  is 
then  boile*!,  treated  with  aqneons  hydroxy  lam  ine  hydrochloride 
(4  gi-aius),  and  precipitated  with  15  per  cent,  soda  (60 — 70  c.c.)  in 
the  nsital  manner.  H)rdroxj1amine,in  oontradiatinction  to  ammonia, 
causes  the  nickel  to  be  precipitated  in  a  form  which  admits  of  rapid 
filtration.  The  namerioal  reaalta-  show  a  tolerably  close  agreement 
with  the  theoretical.  J.  B.  T. 


Satimation  of  Manganese  by  means  of  Potassium  Perman- 
ganate. By  A.  GoRGEU  {Bull.  Soc.  Chim.,  [3],  9,  490— 496).— When 
manganese  is  estimated,  as  in  Gnyard's  method,  hy  adding  a  solution 
of  pota.ssinm  permang-anate  to  au  almost  neutral  solutiuu  of  man- 
ganous  chloride,  heated  at  80^,  the  results  are  too  low,  partly  in 
con&aqueuce  of  the  acidity  of  the  liquid.  Donath's  modihcation,  in 
which  the  solution  of  the  mansanons  salt  is  added  to  a  aolntiott 
of  the  permanganate  mixed  with  sodiam  carbonate,  also  giTcs  in- 
exact results,  unless  the  solutions  are  mixed  very  slowly,  especially 
towards  the  end  of  the  reaction.  If  Guyard's  process  is  modiiied 
by  adding  precipitated  e  ilciam  carbonate  before  the  permanganate, 
the  results  are  les.s  exact  than  by  IJon  ith's  method. 

According  to  Gayard,  three  manganese  permanganates,  MusOio, 
Mn«Oiit  ^d  MniOi},  can  be  obtained  by  mixing  potassium  perman- 
ganate and  manganona  chloride  in  different  proportions.  He  seems, 
however,  to  have  overlooked  the  fact  that  hydrogen  chloride  is 
liberated  at  the  same  ti#ae»  The  author  finds  t)iat  the  oxide  MutOm 
is  never  formed,  even  when  the  liquid  i.s  kept  neutral,  and  the  two 
oxides  MnoOu  and  MniOi,,  are  only  formed  when  tlie  acid  that  is  set 
trtje  i.s  continuallv  nentraliHed  with  calcium  carbonate.  The  author 
criticises  Uayard  s  views  as  to  the  constitution  of  these  oxides,  and 

contends  that  there  ia-  no  eridenee  that  they  aaee  manganese  perman- 
ganates, and  alio  that  G-ayard  has  adyanced  no  evidence  of  the  exist- 
ence of  manganese  manganates,  C.  H.  B» 

*  ■ 

TOL.  UYl.  ii^  'A 
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Estimation  of  Oxide  of  Iron  and  Alumina  in  Mineral  Phos- 
phates. By  A.  SMtTHAM  (J.  60*;.  Chem.  Ind.,  12,  112— 116).— The 
author  uses  G-laaer*B  process,  and  ohecln  the  resalta  hj  bis  ammooiQin 
acetate  method.  The  analyses  shonid  agree  within  0*1  per  cent.  The 
amraoDinm  acetate  process  is  carried  oat  as  follows  : — 2  ^^ms  of  thf> 
snmple  is  evaporated  with  strong  hydrochloric  acid,  and  the  residue  is 
taken  up  with  10  c  r.  of  dilute  acid,  and  filtered  from  nny  siliceous 
residues.  After  boiimtr  with  a  few  drops  of  hromine,  the  liquid  is 
allowed  to  cool,  and  mixed  witli  dilute  aTiirnotna  until  a  permanent 
precipitate  is  produced,  which  is  then  again  dissolved  by  cautiona 
addition  of  hydrochloric  acid.  Large  excess  of  ammoniam  acetate  is 
now  added,  and  the  precipitate  is  collected  on  a  filter,  well  washed, 
homt,  and  weighed.  It  theoretically  consists  of  ferric  and  alominiom 
phosphates,  in  pi*nctiee  it  will  be  fonnd  to  contain  varirjble  quan- 
tities of  calcium  pliosj)hate.  It  mnst,  therefore,  he  quantitatively 
tested  fof  pliospboric  anhydriile,  calcium  oxide,  and  ferric  oxuie  ;  thr 
alumina,  then  being  found  by  difference.  The  author  conducts  tbt^ 
analysis  as  follows: — ^Tbe  precipitafe  is  dissolved  in  hydrochloric  acid, 
dilated  with  water,  and,  after  adding  some  citric  acid^  boUed  with 
ammoniuni  oxalate*  Dilnte  ammonia  is  then  added  until  the  liquid 
is  neutral  to  litmtis  paper,  and  subsequently  acetic  acid  to  slightly 
acid  reaction.  The  calcium  oxalate  is  collected  after  some  time, 
and  ignited  to  carlx^iate  as  usual.  The  filtrate  from  the  lime  ia 
mixed  with  magnesia  mixture,  the  preci]>itate  being  afterwards 
purified  by  redissolving  aud  reprccipitating,  and  from  the  filtrate  from 
the  magnesium  ammoninm  phosphate,  the  iron  is  precipitated  with 
ammonium  sulphide  and  treated  as  usual*  The  calcinm  carbonate 
is  calculated  to  oxide;  the  magnesium  pyrophosphate  to  phosphoric 
nnliydrifle  :  to  their  snm  is  added  the  weight  of  the  ferric  oxide,  and 
the  deiiciency  represents  the  alumina.  L.  de  K. 

Electrolytic  Estimations  and  Separations.  By  Q.  Yortmaxn 
(MonaMi,,  14,  536 — 552).^ — The  author  describes  the  behaviour  on 
electrolysis  of  salts  of  sine,  iron,  cobalt,  and  nickel,  to  which  solutions 

of  an  alkaline  tartrate  and  an  alkaline  hydroxide  have  been  previously 
nddcd.  Of  these  metals,  the  three  first  named  may  be  quantitatively 
deposited  fr<">ni  the  alkaline  solution  ;  whilst, under  the  same  comlit  ions, 
the  last  named  remains  in  solution,  thus  affording  a  method  for  the 
j^paration  of  nickel  from  zinc,  iron,  and  fx>balt.  Iron  mny  be  sepa- 
rated from  sine  in  alkaline  tartrate  solution  by  employing  a  cathode 
of  platinum,  whereby  the  iron  is  deposited  with  only  a  trace  of 
2sinc.  By  dissolving  and  rtdepodting  two  or  three  times,  the  iron  is 
obtained  ent'Tely  free  from  zinc.  To  estimate  xincin  presence  of  iron, 
potassium  evRuide  is  first  added  to  the  solution,  whereby  the  iron  is 
converted  into  potassium  ferrocyanide ;  sodiuiU  iiydi*<».\ide  is  tlieii 
mided  and  the  current  passed,  when  the  sine  is  deposited,  the  iron 
remaining  in  solution. 

The  author  further  describes  a  method  of  estimating  cobalt,  nickel, 
and  copper  when  present  with  much  iron.  A  solution  of  the  metal  , 
in  which  the  iron  i%  present  as  a  ferric  salt,  is  placed  in  a  platinum  dish 
and  treated  with  exceas  of  ammonia^  and  the  current  passed,  wher«- 
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upon,  without  llie  necensitv  of  filf<.r;nr»nff  *i,»t     •  l  1 

nickel, and  ropp<,r  are  thrown  .hu^r^n  th       f'"'"=.M«>«*tfe,  ooWt 

oxidi»d  with  "^PP*'  ""^        "^e  JatUr  n,ctal  i,  u't. 

G.  T.  11. 

Separation  of  Nickel  from  Cobalt  B.  w  v...^ 

E.  Capph.f  „„„;.  Chcm    32  607    «U1    if    "r  """l 

.     Xickel,  Roueu,  1888).-The  rota,;^;^  „,wi  '  *^  ^"^"^^ 
girin^.  a  complete  iepara  (0^,?    rrerof^i?^ ''.^"i  »^ 
pr«««i™  of  much,  cobalt  by  microscW  d«*eot8d  in 

of  tlu.  cllffereiit  coloon  of  crt^lUc  3  n^^v  T^, ?""»''q»<"»c« 
c"l«!'  1...mg  a  pale  brom.  wWIrt  mVV  >  1^       ^^'^'•"'^^<^e«.  that  of 

pr,  c  i,,i,ate  thrown  down  bTefcJnT.odinfP  h    ^00  <J."metc.,-,,  the 
ueail^  neutralised  solatln,,^  a  o^pleWv  buiTM"**?,'!*'"'" 
the  .ick«l  amount,  to  1  per  cent  oT  he 'e'„^?fV?«"  « 
are  pre«„.,  th^ .reexhrbited  as  hl„ek  ,pot^^  o^' i  bLZ^Xw 
Of  «.bB  t«aB  he«p«,Ud  ft^„„„h  nickel  by  "u,n<^"^!  J1i.  ^l^T 
nxides  m  water  or  an  alkali,  and  nassina-  nhw  ^  V  " 
dU«oIvp  eo^pMe.y.  the  cobalt rlSlu^fcid    TU  "l^'l 
m.tl„„i  of  esfmatinff  the  two  raetala  ia  S^TaI  i»  .h' ''r''™' 

.alph.de  and  ammonmm  carbonai...  „n  oxciss  or  ammont,f.„^i::^T5" 

'"5 '      '^r'""*^"'-  ""^  liquid  is  boiTod.^''^: 

pwmftttato  1.  ™P><ily  flUered  off,  and  washed  with  hot  a„„nonium  ' 
acetate.    It  .9  then  d.saolved  m  nibno  aoid.  the  solntioa  evaporated 
to  rlrynes.,  taken  ap  with  water,  filtered  from  ralphnr,  and  Ed 
into  .wo  parts.    One  part  ia  evaporated  with  sniphirio  acid.  iS^ 

«n  Jl^Li     '^•'^f  r'!**  P""—"  and  bromine,  and  tto 

Te  nlSSflrai  wuh  cblcnne.  The  solution  containing  • 

the  mckel  »  fwbly  acidified  with  hydrochloric  acl,  b.iled  to  evpel 
cM-rMuyuK  poured  into  boiling  soda.    The  precp.tate  is  washed 
d,.s„K^d  m  hjdrocblor.0  add,  and  conTerM  into  eolphate,  as  above 
for  w.,.h>nfr.    When  zmc  is  p.^sent,  the  mixed  snipbate;  nkke 
and  .,„c  arc  d.ssoke.l,  and  the  n.  tals  precipitate!  by  hydr«^„ 
sulphide,  alter  addn,^-  ammonium  neolate  and  acetic  acid.    The  1^" 

SE!l5^-"'*i""'^*'';^'' M'ocUloric  acid,  potassium  cyanide 
added  to  the  nmtraliMd  wlntion,  and  the  zinc  thrown  down  bv 
potassmm  sulphide  and  wjighed.  The  corresponding  quanUty  o^ 
■alphate  .8  ded«>ted  from  the  weight  of  the  miz^  mlphaL.  ' 

M.  J.  S. 

Estimation  of  Chromium  in  Perrochromium  and  Steel  n, 

piilwB^  ferrocbrominm,  if  rich  iu  chro.uiuiu,  is  vcn-  ,e,d  v 
oxidised  when  heated  with  a  miztore  of  magnesia  and  so<hL  1  ydr^ 
ox.de  (2  parts  of  the  former  to  3  of  the  latter).  The  crucible  con 
tainmt'tJ.e  mfmato  mixture  is  heated  ftohalf  anhonrwith  the  tin  of 
a  8n,«ll  bunsen  bu,;ner  flame,  an-1  M.l.seqnentiv  for  another  haU  hoor 
to  dull  redness.    The  contents  are  then  boikd  with  water,  h/drci^ 
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perozid«»  is  added  to  red  ace  wj_  maniraiiftte,  and,  after  MHng  for 
some  niinates,  the  solution  is  filtftred.   Tbe  insoluble  matter  maj  still 

cant:iiii  chromitim.  It  shontd  be  ignited,  groand  iu  an  a^ate  mortar, 
and  again  fused  with  the  maE^nrsia-soda  mixture,  and  thia  fusion  may 
even  need  to  ho  repeated  a  tliird  time.  The  solutions  are  acidified 
with  sulphnric  acid,  and  the  chromic  acid  titrated  by  Penny's  process. 
For  poor  alloys,  ignition  in  a  jMjreulain  crucible  over  the  blowpipe  or 
in  a  mnffle  with  3  parts  of  calcium  bj^droxide  shoald  precede  the 
ignition  with  magnesia-soda  mtxtnre.  In  this  case  about  3  parts 
of  sodium  hydrogen  carbonate  should  be  added  to  the  solution  befoi*e 
filtration,  for  the  purpose  of  removing  the  calcium.  Second  and  thii*d 
fusions  are  required  in  this  method  also.  The  powdered  ferro- 
chroniinni  may  also  he  prepared  for  tlie  fusion  with  magnesia-soda  by 
a  preliiniiiury  heating  in  aulphur  vapuur,  or,  better,  vapour  of  carbon 
bisulphide,  in  a  boat  iu  a  porcelain  tube.  The  sulphides  produced 
are  very  bnlkj,  and,  in  the  case  of  sulphur,  a  slight  loss  results  from 
the  violence  of  the  action.  The  sulphides  may  be  at  ouce  mixed  " 
witli  8  parts  of  magnesia-soda,  or  be  first  roasted  in  a  porcelain 
crucible,  and  then  fused  with  5  parts  of  the  mixture. 

Chromium  steel  is  beat  attacked  by  the  carbon  bisulphide  method. 
The  msidue  from  the  first  fusion  with  magnesia-soda  will  usually 
yield  a  very  small  amount  of  chromate  on  a  second  fusion.  In  cases 
wher^,>*»f  ^"^'Z  can  bo  dissolved  in  dilute  hydrochloric  add,  the 
^rirtion  is  treated  with  ammonia  until  a  permanent  precipitate  is 
produced,  and  tlun  with  a  small  excess  of  sodium  phosphate  and 
about  d(Hil»l*>  thai  amount  of  sodium  thiosiilpluito  or,  pi'eferably, 
sulphite,  iiiid  buiied  fur  10  miniiU'.s.  Tlie  prcci{>iiaU«,  which  contains 
all  the  chromium,  is  washed,  gently  ignited,  ground,  and  fn.scd  with 
8  parts  of  magnesia-soda.  Equally  good  results  are  obtained  w  UeiL 
the  hydrochloric  acid  solution  is  neutralised  with  sodium  carbonate, 
and  boiled  with  sodium  sulphite  as  long  as  sulphurous  anhydride 
comes  off.  The  precipitate,  which  contains  all  the  chromium  as  basic 
sulphite,  is  ignited  and  fused  as  above.  M.  J.  S. 

Estimation  of  Cyanides  in  Gas  Refuse.  By  W.  Levbold  (ZeiL 
anal  Chem.^  32,  571 — 672J. — The  powdered  substance  is  treated 
with  soda  to  convert  the  oyanide  into  ferrocyanide,  and  a  portion  of 
the  solution  is  evaporated  to  dryness  with  excess  of  sulphuric  acid, 
and  heated  until  the  excess  of  acid  is  expelled.  The  ferric  sulphate 
which  remains  is  dissolved  in  sulphuric  acid,  reduced  with  line,  and 
titrated  with  permanganate. 

A  possible  objection  that,  in  the  presence  of  organic  matter,  iron 
might  be  dissolved  by  the  alkali  in  other  forms  than  as  ferrocyanide, 
18  met  by  the  consideration  that  there  is  al^nrays  fbrtned  at  tha  aamo 
time  an  alkaline  svilphide,  by  which  snoh  iron  would  be  precipitated. 

M.  J  S. 
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Refractive  Indices  of  Liquid  Nitrogen  and  of  Air.  By  G.  D. 
LivEiNd  aud  .1.  Dewar  (Fhil.  Mag.,  [5],  36,  328— 831).— Tbe  authors 
have  determmed  the  refractive  indices  of  ii(^uid  nitrogen  and  air, 
usniff  Terauem  and  Trannin'a  method  of  suspending  in  tne  liquid  two 
panJIel  glass  plates  with  a  thin  layer  of  air  between  them,  and 
measuring  the  angle  of  incidence  at  which  the  vaj  suffers  total  reflec- 
tion at  the  surface  of  the  air.  The  liquid  nitrogen  was  contained  in 
a  vacuum-jacketed  tube,  the  liquid  acting  as  a  lens,  and  the  source  of 
light  and  the  specti-oscope-slit  being  conjugate  foci  when  the  liquid 
was  midway  between  them.  The  glass  plates  were  separated  by  a  ring 
of  thin  filter-paper,  thoroughly  wetted  with  white  of  egg,  and  allowed 
to  dry,  and  were  attached  to  a  rod  which  formed  the  prolongation  of 
the  vertical  axis  of  a  theodolite  ased  to  measure  the  angle  throngh 
which  they  were  tamed. 

The  apparatus  gave  for  h'qnid  oxygen,  ;<d  =  1*226,  shghtly  larger 
than  the  value  obtained  Ity  (he  authoi's  with  a  prism,  namely,  1"2236. 

For  nitrogen  which  cont^iined  5  per  cent,  of  oxygen,  the  refractive 
index  was  found  to  be  =  12053  at  — 190°,  and  for  air,  /io  = 
1-2062. 

The  reftaction  constant  for  liquid  nitrogen,  according  to  Gladstone's 

formula,  is  0'225,  and  the  refraction  equivalent,  3153;  according  to 
Lorenz's  formula,  these  values  become  0*1474  and  2*063  respectively. 

J.  W. 

Polarisation  of  Platinum  Electrodes  in  Sulphuric  acid.  By 
J.  B.  Hendekson  (Proc.  Hoy.  >SV/c.,  54,  77 — 82). — Of  two  platinum 
electrodes  immersed  in  sulphuric  acid  and  connected  with  the  primary 
ctrcoit,  one  was  also  connected  with  the  earth,  and  the  other  through 
a  key  with  one  pair  of  quadrants  of  an  electrometer.  Connected  with 
the  same  pair  of  quadrants,  through  another  key,  was  the  slider  on  a 
bridge  with  a  special  battery.  The  other  pair  of  quadmnts  and  one 
end  of  the  bridge  were  earthed.  The  slider  was  so  moved  that  the 
permanent  deflection  it  gave  on  the  elcctronieter  was  not  disturbed 
when  the  primary  circuit  was  broken  and  the  polarised  electrodes 
connected  with  the  instrument.  The  potential  of  the  quadrants  was 
then  that  of  the  polarisation.  The  mean  value  of  the  electromotive 
force  of  polarisation  c1>  t<  rmined  in  this  way  was  2  09  volts,  the 
primary  current  varying  from  0  2  to  10  amp.,  the  time  of  its  passing 
from  25  minutes  to  18  lioTirs,  and  the  strength  of  the  solutions  from 
•5  to  30  per  cent.    The  exti^eme  values  were  2  05  and  2*14. 

J.  W, 

Uee  of  Cupric  Nitrate  In  the  Voltameter  and  the  Electro- 
ehemical  Equivalent  of  Copper.  By  F.  E/ Beach  (iimer.  /.  8ei.'t 
[3],  46,  81 — 88). — The  object  of  this  paper  is  to  show  that  cupric 
nitrate  has  some  marked  advantages  over  the  sulphate  for  use  iii 

the  voltameter.     The  nitrate  solution  freshly  prepared  has  a  tend- 
ency to  dissolve  copper,  which  decreases,  however,  after  tlie  copper 
VOL.  LXTL  ii.  5 
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electrode  lias  heen  kept  in  the  solntion  for  a  sufiBcicnt  Ir  rL'th  of 
time.  ABotlier  diiliculty  is  doe  to  oxiJution  of  the  copper  depositof^. 
which  may  be  prevented  bj  the  addition  of  a  sm&U  amount  ot 
ammoniuin  chloride.  Tlie  followisg  mefchod  ia  recommended  for 
tlie  preparation  of  the  solution : — DibboIto  copper  nitrate,  the  pnreat 
obtmnaole,  in  distiUed  water.  Boil  for  a  short  time  to  expel  the 
air,  and  keep  at  a  temperature  of  IOC  for  an  hour  or  two  iu  the 
presence  of  briprht  mefBllic  copper  in  order  to  completely  neutralise 
the  solution.  When  ready  for  use,  it  slicmld  have  a  density  of  about 
1*53.  Add  a  saturated  solution  of  ammonium  chloride  at  about  the 
rate  of  1  drop  to  100  c.c.  of  the  nitrate.  It  is  not  easv  to  specify 
the  proper  amount  of  ammonium  chloride  necessary,  and  the  surest 
way  is  to  try  a  preliminary  experiment.  If  too  much  be  present, 
the  deposit  will  discolour  on  drying;  if  too  little,  the  deposit  will 
oxidise  in  the  f^olntlon.  The  Aveight  of  copper  deposited  does  not 
appear  to  depend  on  the  current  density,  and  is  practicaUy  indoo 
pendent  of  the  tern])!  rat ure  between  10°  and  35®. 

The  equivalent  obtained  for  copper,  using  the  nitrate,  ajjprees  very 
well  with  that  calculated  from  the  best  chemical  determinations. 

H.  C. 

Batlo  of  the  Specific  Heats  of  Paraffins,  &c.   By  J.  W. 

Capstick  (Proc.  Uoij.  Soc,  54,  101 — 104). — The  ratio  of  the  specific 
heats  at  constant  volume  and  constant  pressure  of  several  p'aspouK 
paraffins  and  their  halogen  derivatives  at  the  ordinary  teni])(  rn- 
ture  was  calculated  from  the  velocity  of  sound  in  the  gases  obtained 
by  using  Kundt*B  method.  The  mean  values  of  the  ratio  are  as  fol- 
lows : — ^Methane,  1*313;  metliylic  chloride,  1*279 ;  methylic  bromide, 
1-274 ;  methylic  iodide,  1  286.  Ethane,  M82;  ethylic chloride,  1-187 ; 
etbylic  bromide,  1-188.  Propane,  1-130;  propylic  chloride,  1*126; 
isopropyb'c  chloride,  ri27;  isopropyli*  bromide,  1-131. 

It  will  be  noticed  that  these  ratios  fall  into  four  groups  :  (a)  meth- 
ane, (h)  methylic  haloids,  (c)  ethane  and  its  derivatives,  (d)  propane 
and  its  derivatives,  the  ratio  for  each  group  being  conntant. 

A  form  of  Tapour  density  apparatus,  giving  results  concordant  to- 
0*1  per  cent.,  is  described  in  the  paper.  J.  W. 

Thermal  Properties  of  a  Mixture  of  Carbonic  Anhydride  and. 
Nitrogen.  By  K.  Tsuruta  (Fhil  Mag.,  [5],  36,  438— 453).— The- 
author  has  cnlonlated  from  Andrews*  observations  the  isothermals. 
isometrics,  and  isopicstics  of  a  mixture  of  carbonic  anhydride  and 
nitrogen  in  the  proportion  of  3  to  4.  He  uses  Clausius*  equation 
RT  K 

p  =  ^  ^  —  ^rjJTjTjSj*'  adopting  Margules*  yalaes  for  the  constants 

B,  K,  a,      The  results  are  given  in  tabular  and  curve  form. 

J.  W. 

Dissociation  Pressure  and  the  Individuality  of  Chemical 
Compounds.  By  V.  Kuriloff  liuss.  Chem.  »boc.,  26,  170 — 192). 
— The  author  has  studied  the  variation  of  the  vapour  pressure  of 
ammonia  -«rith  varying  concentration  in  the  liquid  first  obtained  by 
Divers  by  passing  ammonia  over  ammonium  nitrate.  The  liquid 
behaves  as  if  it  were  a  solution  of  ammoniom  nitrate  in  ammonia,. 
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the  vapoar  prensare  deoreasiD^  as  ammonia  is  removed,  until  the 
solid  begins  to  separate  oni»  tSter  whioh  it  remains  constant^  until 
the  whole  has  become  solid.  The  solubility  of  the  aanmooinm  nitrate 
in  ammonia  incroaaes  with  riae  of  temperature. 

Similar  experiments  were  made  with  tlie  lirjtiid  obtained  bypassing 
ammonia  over  ammonium  bromide.  The  solution  in  this  case  seems 
to  lie  one  of  the  compound  NHiBrjNHa  in  ammonia.  So  lonf^as  solid 
aud  liquid  are  present  together,  the  vapour  pressure  agaiu  remains 
constant. 

Care  must  be  taken,  therefore,  in  drawing  oonclosions  as  (o  the 
indiTidnality  of  substances  from  the  constancy  of  their  yapour 
pressure.  This  constancy  may  be  due  to  the  existo&oe  of  an  indivi* 
dnal  componnd,  but  it  may  also  arise  from  the  presence  of  a  hotero* 
geneons  mixed  system.  J.  W. 

Supersatnrated  Solutions.  By  A.  L.  Potilitzin  (/.  Buss.  Chem. 
8oe,,  25,  SOl'-aqT).— The  author  ban  stated  (Abstr.,  1893,  ii,  509) 
that  salts  oontaining  water  of  crystallisation  which  do  not  decompose 
at  the  ordinary  temperature  in  dry  air  or  in  a  vacuum,  or  decompose 

only  very  slowly,  fire  incapable  at  thnt  tcmpp'rntnrp  of  fovmin^r  snprr- 
saturated  solutions.  The  hjdrated  salt  CaSOi/iHaO  is  apparently 
an  exception  to  this  rule,  as  it  does  not  lose  water  at  the  ordinary 
temperature,  and  still  can  give  supui*satui-ated  solutions.  This  the 
anthor  explaiDa  by  assuming  that  the  hydrate  2^SOi,HaO,  whiob  ia 
more  soluble  than  the  hydrate  CaSO«,2HtO,  exists  in  the  solution  at 
tiie  oidinaay  temperature,  and  only  changes  slowly  into  tlie  dihy  drate^ 

J.  W. 

DiBtillatioxi  in  a  Vacuum.  By  A.  Angeli  {Oazzetfn^  23.  ii,  104-). 
— In  the  distillation  of  small  quantities  of  liquid  un-kr  (liiiinn"?]ied 
pressnre,  very  good  results  are  obtained  by  almost  filling  the  distilla- 
tion iiask  with  glass  wool.  W.  J .  P. 
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True  Atomlo  Wel^t  of  Hydrogen.  By  Q.  Hiniuchs  (Compf. 
rend.,  117,  663 — 666). — ^The  author  has  applied  his  method  ot  limits 
(Abstr,,  1693,  ii,  316)  to  the  results  of  Keiser,  Cooke  and  Richards, 
Dittmar  and  Henderson,  and  Morley,  making  use  of  some  hitherto 
unpublished  data  supplied  by  the  last.  The  application  is  somewhat 
difficult,  because  in  each  Renes  of  expci  imcnt.s  the  weight  of  materials 
employed  has  varied  but  little.  It  is  clear,  however,  that  the  di« 
Tergencies  from  the  value  H  s  1  are  functions  of  the  weight  of 
hydrogen  employed,  and  if  eqnal  weight  is  attached  to  the  work  of 
Dittmar,  Ejeiser,  and  Morley,  the  diyergenoies  from  this  value  fall 

OIL  a  curve  which  is  represented  by  the  formula  ^  =  ^qq^  C^' 
where  k  ia  the  weight  of  hydrogen  and  ^  the  diyeigence  from  onity. 
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For  the  limit  /i  s  d  «  0,  and  hence  H  =  1  exactlj  when  0  =  16 
(compare  loe,  dt),  O.  H.  B. 

Relation  between  the  Precipitation  of  Chlorides  by  Hydro- 
ohlorio  acid  and  the  Keduction  of  the  Freezing  Point.  By 
R.  Ekoel  (Conipf.  rend.,  117,  485— 488).— TTie  law  that  1  mol.  of 
hydrochloric  acid  will  procij)itate  from  its  satui-ated  solation  at  n** 
1  alum  u£  chlorine  in  the  form  of  the  chloride  of  a  univalent  or 
bivalent  metal  holds  good  for  temperatures  as  high  as  75*. 

The  law  also  holds  good  for  the  double  chloride  GaCI^2NH«CU 
1  mol.  of  which  is  precipitated  hj  4i  mols,  of  hydrochlorie  acid. 

Van't  HoflE  lias  shown  that  the  molecular  osmotic  pressure  of  hydro- 
chloric acid,  1"98,  is  practically  the  same  as  that  of  sodium  chloride, 
1*89,  and  therefore  1  mol.  of  the  acid  bhonhl  precipitate  105  mol.  of 
the  salt.  In  the  case  of  the  chlorides  of  bivalent  metals,  the  mole- 
cular leduotion  of  the  freezing  point  is  not  donUethatof  the  chlorides 
of  nnivalent  metals.  The  author  finds,  liowew,  that  the  molecular 
rednction  prodaoed  by  chlorides  of  univalent  metals  remains  prac- 
tically the  same  for  yarions  concentrations,  and  for  different  chlorides 
varies  only  bctweoTi  '^5  and  4'^.  Wifh  oliloridcs  of  bivalent  metals, 
on  the  coutniry,  tiie  luoleculaj'  iKinctiou  increases  with  the  conceu- 
tration  and  becomes  pi-actically  duuble  that  of  the  univalent  chlor- 
ides. The  moleculai'  reduction  of  the  double  salt  CuCl3,2A  Il4Ci  also 
increases  with  the  ooDoentration  and  tends  to  become  foor  times  as 
great  as  that  of  nnivalent  chlorides.  The  following  table  shows  the 
relation  between  the  nature  of  the  chloride,  the  molecular  reduction 
of  the  fi-eezin^  point,  and  the  number  of  molecules  of  hydrochloric 
aoid  required  to  precipitate  1  mol.  of  the  salt. 

Atoms  of      Botio  of 

chlorine  the 

in  the  molot  ular  Mols. 

molecule.  reductioati.  HCL 

Chlorides  of  nnivalent  metab  .,1  1  1 

„       bivalent         „         2  2  2 

Doable  chloride^  GnCMNHiCL.    4  4  4 

In  this  connection,  it  is  important  to  observe,  however,  that  sodium 
hydroxide,  which  has  practically  the  same  molecular  osoiotks  pressnre 
as  hydrochloric  acid,  precipitates  only  \  moL  of  aodinm  chk>ride, 
bromide,  or  iodide  from  a  saturated  solution. 

When  the  number  of  niolocul(?s  of  water  in  combination  with  a 
molecule  of  a  chloride  at  the  frecziug  point  of  its  saturated  sohitiofi  is 
calculated,  it  a]>p*  ars  that  the  prothictof  this  number  into  the  reduc- 
tion of  temperature  is  a  constant  which  ka6  double  the  value  in  the 
csM  of  chlerides  of  bivalent  metals  that  it  has  in  the  case  of  chlor- 
ides of  nnivalent  metals, 

Moleonlot  SVeezing 

of  vrater.  point.  ProdnHi 

Ammonium  chloride.  12*4  15'5  19*2 

Pota-sMinm  cbloride   16-6  11*4      *      18  9 

Potassium  iodide  •  •  •      8*5  22'0  187 
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MoleoulM  Freezing 

of  water.         point.  FrodueL 

Sodinm  bromide   8*1  24*0  19-4 

Ammoiiiiuii  iodide   6*4  27*5  17*6 

Strontiam  chloride   22*9  17  0  38-9 

Galeiiim  chloride   10*7  37*0  S9'6 

C.  IS,  B< 

Ozone.  By  A.  WoLKOWicz  (Zeit.  atKyig.  Chem.,  5,  2(>4— 265). — 
From  a  cunhideration  of  the  position  of  oxygen  in  the  periodic  system, 
it  is  conclnded  tbat  o«me  has  the  constitiition  OIO^O,  just  as 
salphnroiu  anhydride  is  O^STO.  Ozone  woold  then  be  the  anhy^de 
of  an  acid  H3O4,  corresponding  with  HjSOs.  This  acid,  like  snlph- 
arous  acid,  is  unknown,  but  potassium  tetroxide,  KjO;,  is  its  potassium 
6:i It,  and  resembles  the  sulphite  in  its  property  ot  reducing  perman- 
ganate. C.  F.  B. 

I>6eo!mp(Mitio&  of  Nitrons  aetd  in  Nitric  aeid  BolatioiL  By  B. 
LiuiNBZTiBN  and  L.  Kabohliwski  (ZeU,  anorg,  OAem,,  5,  288^292). 

— By  passing  a  stream  of  carbonic  anhydride  throagh  60  per  cent, 
nitric  acid  to  which  4  per  cent,  of  nitric  peroxide  had  been  ^ded, 
and  determining  the  ratio  of  nitrous  to  total  nitrogen  in  flio  npases 
cai  ricd  over,  it  was  sliown  that  the  nitnc  acid  contained  niti*ous  acid 
in  addition  to  nitric  peroxide.  Montemartini's  statement  {UeaL  Amid. 
Line.,  1,  63),  that  the  reaction  HNO,  +  HNO3  =  2N0a  +  HaO  is 
the  ckqIt  one  that  takes  pkce  in  nitric  acid  of  oyer  30  per  cent, 
strength,  is,  therefore,  erroneous.  C.  F.  B. 

Conversion  of  Yellow  Phosphorus  into  Red  Phosphortui. 
By  J.  W.  Retoers  {Zeit.  anorg.  Ohem.^  5,  211 — 230 ;  compare  Pedlor, 
Trans.,  1890,599;  Retgers,  Abstr.,  1893,  ii,  457;  MuthnianTi,  ihi,l, 
4to8). — It  is  generally  admitted  that  yellow  phosphorus  uiysLaiiiiies 
from  the  nsntd  organic  solTsnts  in  dodecahedra;  the  crystals  are  best 
obtained  by  cooling  a  hot  solution.  The  author  cannot  substantiate 
the  text-book  statement  that  yellow  phosphorus  crystallises  from 
essential  oils  in  octahedra.  Thns,  whilst  it  is  admitted  that  yellow 
phosphorns  is  crystalline,  this  substance  has,  on  several  occasions, 
been  desciibed  as  amorphtma.  This  is  not  sorprisiuj^  in  view  of  the 
fact  that  a  thin  layer  of  yellow  phosphorns  between  two  ihxn  glasses 
has  all  the  appearance  of  an  amorphous  substance. 

When  phosphorus  is  heated^  it  passes  through  three  stages : — (1) 
it  becomes  yellow  to  brown,  but  remains  tmnsparent  and  regular ; 
(2)  a  gfraiiii]aa%  undoubtedly  crystalline,  segregation  occurs  (formation 
of  led,  opaqne  phoqdLoras)  ;  (3)  a  graphitic,  chocolate-coloured  phos- 
phornF!  is  jiKxhieed.  The  second  stage  corresponds  with  the  iirst 
production  of  a  u-uv.  im Klilication. 

The  saiue  henes  ot  changes  is  produced  by  light — not  merely 
anperiicially,  as  stated  in  tezt>booksT-ft  fact  which  the  author  calls  in 
eyidenoe  of  his  contention  that  red  phosphorus  is  not  amorphous. 

The  author  has  not  been  able  to  determine  the  chanMster  of  the 
white  crust  which  forms  on  phosphonis  which  has  been  snbmexged 


Digitized  by  Google 


42 


ABSTRACTS  OF  CHSMIOAL  PAPERS. 


iTi  "wat^r.  but  be  inclines  towards  the  opinion  that  it  is  a  hydrate 
ratli&r  than  a  modiiication. 

It  is  pdntod  out  that  the  propertieB  of  an  aanorphons  taodificntion 
are  never  intennediate  between  those  of  two  erystimine  modilSoatioiia. 
If  red  phosphoms  were  amor  pbous,  this  rule  woo  Id  be  violated;  for 
the  specific  grarity  of  red  pliosphorus  is  2148,  wbilst  that  of  regular, 
yellow  phospboras  is  1*826,  and  that  of  chocolate-coloored,  hexagonal 
phosphoruB  is  2*34. 

Some  remarks  in  reply  to  Mathmauu  (Abstr.,  1893,  iiv458)  are 
incladed  in  the  paper.  A.  G.  B. 

Volatility  of  FyroplioapborlQ  aold.  By  G.  Watson  (Ohem, 
NetcSf  68,  199 — 200). — The  author  has  made  a  series  of  ezperiments, 

bpfiting*  weighed  qnniititips  of  orthnpbospboric  acid  for  vtiHons  "periods, 
at  tixed  tcmpei'aturcs,  and  examining  the  products;  from  w hie li  be 
concluties  that  orthophospboric  acid  requires  a  temperature  above 
230 — 235'  for  its  complete  debydi-atiou  into  pyropbospboric  acid ; 
that  at  255—260°  it  is  completely  oonyertod  into  pyropbospboric  aoid, 
wUeh  is,  moreover,  volatile  at  that  temperature;,  that  at  290—^00* 
xoetaphoephorio  aoid  is  beginning  to  form,  D.  A.  L. 

Action  of  the  Electric  Arc  on  the  Diamond,  Amorphoua 
Boron,  and  Crystallised  Silicon.  By  H.  Moissan  {Gompt.  rend., 
117,  423 — 425). — In  tbe  electric  arc,  at  a  somewhat  high  temperature, 
the  diamond  becomes  incandescent,  swells  np  without  melting,  and 
becomes  coyered  with  black  masses,  consisting  entixely  of  hexagonal 
lamelle  of  graphite,  which  is  easily  iJOnvertMl  into  graphitic  oxide. 
If  the  diamond  is  placed  in  a  small  carbon  crucible  in  the  electric 
furnace  previously  doHcribed,  and  is  subjected  to  the  action  of  an  arc 
produced  by  a  current  of  70  volts  and  400  ampei-es,  the  crystal  first 
breaks  up  into  small  fi-agments  along  tbe  planes  of  cleavage,  and  then 
at  a  higher  temperatnie  swells  up  and  is  completely  converted  into 
graphite,  which  yields  yellow  gi-aphitio  oxide.  It  follows  that  at  the 
temperature  of  even  a  moderately  intense  electric  arc,  the  stable  form 
of  carbon  is  graphite.  When  heated  in  a  carbon  envelope  at'  tbe 
temporntnre  of  tbe oxy-bydrogen  blow-pipe,  the  diamond  is  sometimes 
covered  witli  an  adbei-ent  black  mass,  which  slowly  dissolves  in  a 
mixture  of  potassium  chlorate  and  nitric  acid,  bnt  which  is  not 
graphite. 

Amoxpbons  boron,  prepared  by  meaaa  of  magnesinm,  volatiliseB 
without  fusion  in  the  electric  arc,  tbe  extremities  of  the  electrodes 
being  converted  into  partially-crystallised  boron  carbide. 

Crystallised  silicon,  wbm  heated  in  tbe  arc,  first  melts  and  then 
boils,  tbe  extremities  of  the  electrodes  at  the  end  of  tbe  experiment 
being  covered  with  pale  green  crystals  of  carbon  silicide. 

Tbe  phenomena  in  tbe  arc  were  observed  by  projecting  on  a  screen 
by  means  of  an  intense  arc  an  image  of  the  arc  of  lower  intensity  in 
which  the  anbetances  were  heated.  0.  H.  B. 

Silicon  Carbide.  By  O.  Mohlhaeuser  {Zeit.  atwrg,  Chm.,  6, 
105—125). — ^A  mixture  of  finety«powdered  coke,  sand,  and  salt  waa 
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packefl  aronnrl  a  carbon  core  in  an  oblong  fire-brick  hox.  The  core 
was  connecttd  with  the  termiuals  of  a  transformer,  wliereby  it  could 
be  heated  until  the  mixture  sun'ounding  it  became  white  hot. 
A  tranRverse  section  of  the  mass  after  the  reaction  showed  that  the 
core  was  Bonoimded  by  (a)  a  zone  of  adhering  graphite,  (b)  a  sone  of 
cmtalline  silioon  carbide,  (e)  a  zone  of  amorphous  silicon  carbide, 
(<Q  a  zone  oonfcaininf?  pockets  of  fibronH  material,  (e)  a  zone  of  tbe 
original  mixtnrc  only  slightly  altered,  and  (/)  a  hard  skin  oonsistiniif 
almost  entirely  of  salt. 

The  graphite  has  all  the  properties  of  the  natural  minorol,  and  the 
same  crystalline  form  as  that  of  the  silicon  carbide,  a  fact  wiiick  iudi- 
eatet  that  the  Utter  eompoand  ia  at  fivat  formed  in  this  sone  and  mb- 
eeqnently  loses  its  silicon  by  volatilisation.  The  outer  portion  of  thin 
zone,  when  wasbed,  left3S*71  percent,  of  variously-coloured  crystals, 
which  cx>ntain  30*49  per  cent,  of  silicon  and  68*26  per  cent,  of  carbon. 
These  cr^'stals  differed  considerably  in  appearance  from  those  in  tbe 
zone  of  silicon  carbide ;  they  were  frequently  parti-coloared,  green, 
violet,  and  red  being  the  prevailing?  tints. 

The  crystalline  silicon  carbide  {carborundum)  constituted  the  chief 
product  of  the  reaction.  The  mass  was  easily  broken  up  in  a  mortar, 
when  the  separate  crystals  were  found  to  be  bluish  or  yellowish- 
green  ;  their  size  vaned  from  a  diameter  of  seyeral  millimetres  to 
merely  microscopic  dimensions.  The  largest  crystals  occurred  in 
fissures  in  the  mass,  whei'c.  apparently,  there  was  room  for  them  to 
forni,  and  it  remains  an  open  question  whether  they  had  separated 
from  a  fused  mass  or  were  a  product  of  sabiimation. 

To  purify  silicon  carbide  it  may  be  heated  to  dull  redness  in 
oxygen,  then  boiled  with  potash  solution,  washed,  digested  with 
hydrochloric  add,  again  wasned,  and  finally  treated  with  nydrofluorio 
and  sulphuric  acids.  After  this  treatment,  its  composition  corresponds 
with  the  form n la  SiC. 

Silicon  carbide  is  insoluble  in  all  acids,  but  is  attacked  by  molten 
alkalis.  It  burns  very  slowly  in  oxygen  when  very  tiuely  divided, 
and  if  strongly  heated  in  a  platinum  cracible  it  becomes  a  greenish> 
goldra  mass  of  great  beauty,  a  portion  of  it  being  burnt  during  the 
ignition,  It  is  attacked  by  hot  ferric  oxide.  Its  specific  grayity  at 
15°  is  3*22,  but  when  finely  divided  it  remains  suspended  in  water  for 
months. 

The  amorphous  silicon  carbide  found  in  the  third  zone  has  all  the 
pro]ieVties  of  the  crystalline  specimens. 

The  iibxuus  material  found  in  fissures  and  pockets  xu  the  fourth 
sone  consists  of  silicon,  aluminium,  and  carbon  with  a  little  lime  and 
ma^esia;  it  would  thns  appear  to  be  a  p  uly carbide  of  silicon  and 
aluminium. 

Much  salt  was  volatilised  during  the  reaction;  the  gas  evolved 
consisted  largely  of  carbon  monoxide.  A.  G-.  B. 

Cryatallised  Carbon  Silicide.  By  H.  Moissak  {Oompt.  rend., 
117,  425 — 128). — When  carbon  is  dissolved  in  fosed  silicon  in  a  wind 
furliaoe,  crystals  of  carbon  silicide  several  mm.  in  length  can  be 
obtained,  and  it  follows  tibat  the  two  elemients  oomblne  readily  in  a 
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iosed  mediuLu  at  i200 — 1400".  The  silicide  can,  however,  be  pre* 
p«C64  much  more  easilj  bj  keatii^  in  aa  elecMo  fnrnaoe  a  mixture 
of  12  parts  of  carbon  and  28  parte  of  silicon,  tlie  product  being  first 
lieated  with  a  mixture  of  nitric  and  hjdroflaoric  acids,  and  after- 
wards with  a  mixture  of  nitric  acid  and  potaasinm  chlorate.  As  a 
rule,  the  crystals  are  yellow,  but  bj  operating  in  a  closed  crucible 
with  silicon  as  free  as  possible  from  iron,  tranaparent|  sapphii'e-blae 
crystals  are  obtained. 

If  iron  sUicide  is  heated  with  excess  of  silicon  in  the  electric  furnace, 
and  the  prodnct  is  treated  sncceflsively  with  aqna  regia,  nitric  and 
hydrofluoric  acids,  and  nitric  acid  and  potassium  chlorate,  crystals  of 
carbon  siiicide  are  obtained,  and  the  reeolt  is  similar  with  a  mixtnzo 
of  iron,  silicon,  and  carbon,  or  of  iron,  silica,  and  carbon. 

The  siiicide  is  also  produced  by  heating  carbon  and  silica  in  tlio 
electric  furnace,  or  by  allowing  the  vapour  of  carbon  to  come  into 
contact  with  vapoui'  of  silicon,  when  it  is  obtained  iu  almost  colour* 
less,  very  hard  and  brittle,  prismatic  needles. 

Carbon  siiicide  prepared  by  any  of  these  methods  has  the  com- 
position  CSi,  and  is  oolonrless  when  free  from  iron.  It  is  very  dis- 
tinctly crystalline,  and  sometimes  forms  regular,  hexagonal  lamella;, 
which  occasionally,  though  very  rarely,  show  triangular  impressions 
and  parallel  stria?.  They  act  strongly  on  polarised  light.  The 
crystals  are  very  hard,  and  scratch  chrome  steel  and  rubies.  Sp.  gi\ 
s=  312. 

Carbon  siiicide  is  not  affected  by  oxygen  at  1000*,  nor  when  heated 

in  air  by  a  Schloesing's  blowpipe.  Sulphur  vaponr  at  1000*  is  without 
action,  and  chlorine  at  600   attacks  the  compound  TCry  slowly, 

nltliou^h  its  action  is  complete  at  1200**.  Fused  potassium  nitrate  or 
chlorate,  boiling  sulphuric,  nitric,  and  hydrochloric  acids,  aqua  regia, 
and  mixtures  of  nitric  and  hydrofluoric  acids  do  not  attack  it. 

Fused  lead  chromate  oxidises  the  siiicide,  but  repeated  iimtmeut  is 
necessary  in  order  to  obtain  complete  oombnstion  of  the  carbon. 
Fnsed  potassium  hydroxide  gi^adnally  conyerts  it  into  potassium 
carbonate  and  silicate.  C.  H.  B. 

Volatility  of  Ammonimn  Chloride.  By  K.  Kuah  (Zeit.  anorg. 
Chem.,  5,  278 — 279). — When  ammonium  chloride  is  heated  in  a 
platinum  basin  in  a  water  bath,  an  appreciable  amount  is  lost  by 
volatilisation;  50  per  cent,  of  the  whole  if  the  heating  is  oontinoed 
for  270  hoars.  C.  F.  B. 

Hemihydrate  of  Calcium  Sulphate.  By  A.  L.  PoTiLrr7iN 
(/.  Bn^.<^.  Cham.  Soc,  25,  207— 210).~The  hydrate  2CaS04,H,0 
may  be  formed  by  dehydrating  gypsum  at  98 — i)9%  the  water  being- 
lost  very  slowly  j  or  it  may  be  formed  by  exposing  auhydrou.s  calcium 
snlphate  to  the  air.  The  absorption  of  moistore  is  at  first  rapid,  but 
the  rate  soon  diminishes.  The  hemihydrate  is  capable  of  taking  up 
small  qnantities  of  moistore  from  the  atmosphere,  and  large  quanti> 
ties  when  allowed  to  remain  over  water.  This  excess  of  water  is 
xmly  partially  lost  when  the  hydrate  is  placed  ovei*  sulpharic  acid. 

'    ,     7  \  ■  J- 
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Doable  Haloids  of  Caesium  with  Zinc  and  Magnesium.  Bj 
H.  L.  Wells  and  G.  l\  Camiuell  {Zett.anory.  Chem.^b^  273 — 277). — 
The  followiiig  flaUBwere  prepared,  and  crystaUisa  in  ooloarless  prisms 
or  ]dat6B.  SCsCUZiiClt;  d08Br,ZiiBi^ ;  3G8l,ZnI,;  20BGl,ZnOla; 
2C8Br,ZnBra;  2CsI,ZnI,;  C8CJ,MgCla  +  6H,0;  C8Br,MgBra  +  6H,0. 
Zino  probably  also  forms  salts  of  the  1  :  1  type,  bat  the  soliitions  are 
so  syrapy  that  pure  crystals  cannot  bo  obtained. 

Ko  double  chlorido  of  csssiam  and  berylliam  could  be  prepared. 

C.  F.  B. 

Doable  Haloids  of  Cnsiiim  and  Cadmium.  By  H.  L.  Wells 
and  P.  T.  Wa£dbn  {ZeU.  anorg.  Ohem.,  5,  266— 272).— The  following 
salts  -were  prepared,  and  axe  all  colourless.   3CsBr,CdBrs;  3GsI,GdIt; 

2CsCl,CdCl,;  2C8Br,CdBr,;  2C8l,CdI, ;  CB01,CdCla;  C8Br,CdBr,; 
CsI,CdI,  +  H^O.  Those  of  the  1  :  I  type,  and  2Csl2,Cdr2,  can  be 
rcciystallised  fi-om  water;  the  others,  when  so  treated,  yield  generally 
salts  of  the  1 : 1  type.  0.  F.  B. 

Ooehukm  of  Oaaes  hy  MetalUe  Ozidea.  By  T.  W.  Biobabds 
and  E.  F.  Boom  (Amer»  Ohmn,  15,  567— -578).— As  in  ihe  case 
of  cupric  oxide,  the  oxides  of  zino  and  nickel,  and  espeoiallj  of  mag- 
nesium, when  prepared  by  ignition  of  the  nitrates,  are  found  to 
contain  occluded  gas;  but  the  oxides  of  cadmium,  mercury,  lead,  and 
bismuth  retain  no  gas  when  prepared  in  this  way.  No  gas  is  in  any 
ea.se  i-etained  when  the  oxide  is  prepared  by  ignition  of  the  carbonate. 
The  occluded  gas  was  liberated  by  dissolving  the  oxide  in  hydro- 
ehloric  aeid,  and  was  meaeored  and  analysed ;  it  consisted  mainly  of 
oxygen  and  nitrogen,  to|;ether  with  a  very  small  anantitj  of  a  gas 
that  dissolved  in  oanstic  potash,  and  was  assnmea  to  be  carlxmio 
anhydride  [no  reason  is,  however,  q-iven  why  this  gasshonld  not  have 
Ix'en  an  oxide  of  nitrogen].  Oxides  wliicli  still  contained  a  ti-aco  of 
nitrate  were  found  to  be  devoid  of  occluded  gas ;  hence  this  gas  must, 
in  the  other  cases,  have  been  deiived  from  the  decomposition  of  the 
last  iiaoe  of  nitric  add.  The  amount  retained  tsiM  with  the 
phjsioal  nature  of  the  oxides,  the  more  compact  oxides  retaining 
more  gas,  whilst  those  which  form  very  fine  powders  retained  no  gas 
stall. 

This  occlusion  of  gases  affects  the  atomic  weights  of  a  number  of 
elements  of  which  the  oxides,  as  prepared  by  ignition  of  the  nitrates, 
have  been  used  in  determining  the  atomic  weights.  C.  F,  B. 

Gkxmpoimda  of  Hydnaylaznine  with  Metallic  Carbonates. 

By  H.  GoLDscHMiDT  and  K.  L.  Stngbos  (Zeit.  anorg.  Chem^  6, 129 — 
liSy^'^DihydrooDylafmne  zinc  carbonate^  Zn(NHsO)sCOa  is  prepszed  by 
dissolving  hydroxylamine  hydrochloride  and  zinc  chloride  m  water, 
adding  an  equivalent  quantity  of  sodium  carbonate,  and  passing  air 
through  the  solution,  when  the  new  compound  is  precipitated,  it  is 
a  white,  microcrystaliine  powder,  of  sp.  gi*.  2'50  at  18%  insoluble  in 
water.  The  fonetion  of  the  air  in  the  aboTC  method  of  preparation 
is  to  remove  carbonic  anhydride  from  the  solution.  Cryosoopio  ex- 
periments indicate  that  the  sine  exists  in  the  solution  partly  as  the 
jum  Zft(Nfi^)ti  and  partly  as  dissociated  sine  hydrogen  carbonate; 
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the  removal  of  a  portion  of  the  oarbooic  anhydride  determmee  the 
molecnlar  rearrangements 

When  sodium  carbonate  solution  is  added  to  a  solution  containing 
ferrous  chloride  and  hydroxylamine  hydrochloride,  a  dark  red 

colonition  k  produced,  and  the  passage  of  hydrogen  through  the 
liquid  determines  the  formation  of  a  nearly  black  precipitate  wliich 
contains  ferrous  oxide,  hydroxylaTnine,  and  carbonic  anliydride,  but 
cannot  be  dried  without  decomposition.  A  cryoscopic  examination 
of  the  solution  indicates  the  presence  of  the  ion  Fe(KH30)2. 

When  manganons  chloriae  is  mixed  with  hj^droxylamine  hydro* 
chloride  and  sodium  carbonate,  a  slight  preoipitate  is  first  formed ; 
this  was  filtered  off,  and  a  cnrrcnt  of  air  was  passed  throup^h  the  solu- 
tion. A  nearly  white  precipitate  wns  thrown  down,  which  dried  to  a 
grey  powder^  having  the  composition  4A[nC03,3NHsO,2HoO.  A  cryo- 
scopic investigation  showed  that  in  tiiis  case  no  complex  lun  oi  metal 
and  hydroxylamine  exists  in  the  solution.         •  : 

The  precipitate  obtained  by  similar  treatment  of  nickelons  chloride 
varies  in  com|x>sition  with  the  time  during  which  air  is  passed  thiough 
the  liquid,  and  in  no  case  is  it  of  a  veiy  definite  character.  •  • 

r,idmium  chloride  gives  a  slight  precipifjite  when  mixed  with 
hydroxylamine  hydrochloride  and  sodium  carbonate  in  solution,  and 
when  this  has  been  filtered,  the  filtrate  spontaneously  deposits  the 
dihydroxylamine  cadmium  chloride,  Cd(NH30),Cl2,  previously  pro« 
pared  by  L.  de  Brnyn  and  Grismer  (Abstr.,  18U0,  558).  This  is  some- 
what soluble  in  cold  water,  and  crystallises  from  hot  water  in  white 
prisms ;  its  sp.  gr.  is  2*72  at  18\  A.  G.  B. 

■ 

Preparation  of  Anhydrous  Crystalline  MetalUo  Sllioates. 
By  H.  TiuuBE  {Ber,,  26,  2735— 27^6).— When  amorphous  zinc 

silicfttr,  prepared  by  precipitating"  a  soTution  of  zinc  sulphate  with 
sodium  silicate,  i.s  heated  with  boric  acid  for  10  days  at  a  high  tern* 
pemturc,  it  is  converted  into  a  white,  crystalline  j)owder,  which  has 
the  composition  ZnSiOs,  and  is  insoluble  in  a^ids.  The  optical  pi-o- 
perties  of  the  crystals  show  that  they  belong  to  the  rhoml^  system, 
and  the  product  is  therefore  a  ainc-pyroxene  isomorphons  with  the 
mineral  enstatite.  E.  C  B. 


Lead  Oxide  as  a  Mordant  By  A.  BoinfET  (Oon^,  rend,,  117, 

518—519). — When  cotton  is  mordanted  with  an  alkali  plum  bate  and 
then  washed  with  a  large  quantity  of  water,  dissociation  takes  place, 
and  the  fibre  becomes  charged  with  lend  peroxide,  which  partially 
oxidises  and  destroys  it.  A  similar  change  takes  place  with  pliunlutcs, 
except  that  the  fibi-e  is  not  oxidised,  lead  monoxide  being  tiepusited. 
It  the  iibre  thus  treated  is  immersed  in  solutions  of  campeach^  wood, 
it  is  dyed  black ;  with  shumae,  it  becomes  green ;  with  old 
fustic,  a  bright  yellow.  Tannin  and  catechu  are  also  strongly 
attracted. 

By  immersing  the  tissue  thus  mordanted  with  lead  oxide  in  hot 
neutral  solutions  of  other  salts,  the  tissue  can  be  impregnated  in  a 
similar  manner  with  oxides  of  gold,  silver,  mereujry,  vaAadiuuiy 
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manganese,  chromium,  iron,  cobalt,  nickel,  and  zinp,  doable  decom- 
position taking  place,  and  a  lead  salt  going  into  uolation. 

C.  H.  B. 

The  True  Atomio  Weight  of  Copper;  Bj  G.  Hivricbs  (Zeit, 
anorg.  Chem,^  5,  293 — 298). — protest  uniiiuit  alleged  erron  in  the 
atomic  weight  determinations  of  Stas  and  nis  followeri,  a  recent  de- 
termination by  Ilicliards  of  ibe  atomic  weigbt  of  copper  (Abstr*, 

ii,  12)  being  selecterl  n?i  a  specimen  of  such  faulty  methods. 

[In.the  opinion  of  the  abstractor,  the  author  does  not  snbstantiato 
all  bis  objections,  and  the  alternative  *' method  of  limits  "  which  be 
proposes  seems  open  to  damaging  criticism.]  G.  F.  B. 

Colour,  Ac,  of  Cupric  Chloride  Solutions.  By  N.  N. 
TzvcBANOFF  EuM.  Ohem,  Soc,  25,  151 — 152).— The  author  haa 
investigated  the  connection  betwt^n  the  colour  and  the  electric  con- 
dnctivif  yof  aqueous  solutions  of  cupric  chloride  of  different  strengths 
at  constant  temperature.  In  weak  solutions  a  blue  colour,  the 
couduclivity  increases  rapidly  with  the  conceutraixun,  but  the  rate  of 
inereaee  falls  off  as  the  solution  becomes  green.  A  mazimnm  oon* 
doetinty  is  finally  reached,  the  subsequent  decresse  with  increasing 
concentration  being  accompunied  by  a  change  of  tint  to  yellowish- 
brown.  J.  W* 

Csesium  Cuprichlorides.  By  H.  L.  Wklls  and  L.  C.  Dupee 
^Zeit.  anorg.  Chtm.,  5,  300 — 303). — Four  salts  were  obtained. 
2GBCl,CaCla ;  yellow,  rhombio  prisms.  2CsCI,CnCl2  +  2H,0 ;  bluish- 
gt^eeo  crystsJs,  taming  yellow  in  the  air.  3CBGl,2GnC]t;  brown, 
triclinic  crystals.  CsCl,CuCls;  hezsgonal  prisms,  red  by  transmitted, 
black  by  reflected,  light.  C.  F.  B. 

Ceasium  Cuprochlorides.  By  H.  Tj.  Wklls  (Zett.  atwrg.  Chem., 
•6,  306 — 306). — These  were  prepared  by  boiling  a  solution  of  caesium 
and  cnprio  chlorides  in  hydrochloric  acid  with  copper  wire,  and  then 
allowing  the  solution  to  crystallise.  OsCl,20uCl  and  30s01,2CnCl; 
•colourless  crystals,  tnmin^  yellowish  when  dried.  3C8Cl,CuCl  + 
H«0;  prismatic  crystals,  Tery  pale  yellow  in  colour.        C.  ¥,  B. 

Caesium  Cupribromides.  By  H.  L.  Wells  and  P.  T.  Walden 
(Zeit.  anorg.  Chem.y  5,  304 — 305). — Two  salts  were  obtained. 
2CsBr,CuBra;  black,  rhombic  crystals  with  a  greenish  shade. 
CsBr,CnBrt;  black,  hexagonal  crystals  with  a  shade  o£  bronze ;  crys- 
tallisatton  from  water  converts  these  into  the  first-mentioned  salt. 

C.  F.  B. 

Oxides  contained  in  Cerite,  Samarskite,  Qadolinite,  and 

Pergusonite.  By  W.  Gibus  (Amrr,  Ghem.  15,  546— 56G).— A 
description  is  given  of  various  attempts  that  were  made  in  order  to 
sepamte  the  oxides  coutamed  in  certain  specimens  of  gadulinitt^, 
samarskite,  and  fergosonite.  The  methods  employed  were  those  of 
fractional  precipitation  or  crystallisation,  the  salto  used  being  tfae 
oxalates,  oxyohlorides,  the  double  salts  with  sodium  sulphate,  anU 
with  the  Tarioos  oobkltamine  sulphates,  the  lactates,  and  the  double 
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salts  with  mercurons  nitrate  plus  mercuric  oxide,  with  acicl- 
moljbdates, .  snd  witii  phosphotangstates  and  phosphomoljbdates. 
The  methods  were  often  only  imperfectly  worked  ont,  and  the  whole 
paper  is  somewhat  disoonneeted,  and  oannot  be  satisfactorily  ab- 

stiTicted. 

As  a  means  of  determiuiug  the  "  mean  atomic  mass  "  of  a  fraction, 
it  is  recommended  to  precipitate  with  oxalic  acid,  carefully  mix  the 
dried  oxalates  in  a  murtar,  and  cuuvert  a  weighed  portion  by  igjii' 
tion  into  oxides.  0.  B. 

Chemical  Behaviour  of  Glass.  By  F.  Foibstbb  (Ber^  26, 

2915 — 2922). — In  continnation  of  his  previous  work  on  the  action  of 
water  and  of  aquomis  nlknli  aTid  salt  solutions  on  glass  (Abstr.,  1R92, 
1401),  the  author  Iwis  now  in\ estiLJi'Rted  the  beliaviour  of  acids  towurtls 
glass.  Round  iiaskn  oi  various  kinds  were  employed,  the  glass,  unless 
otherwise  stated,  being  a  calcium-alkali  glass,  such  as  is  usually  ap])lied 
todiemioal  purposes;  ^  add  was  allowed  to  act  lor  six  honrsatlOO^. 
With  the  same  kind  of  glass,  the  action,  which  is  always  less  than 
that  of  pure  water,  is  independent  both  of  the  nature  of  the  acid  and 
also  of  its  concentration  between  the  limits  N/IUOO  and  ION.  With 
concentratod  acids  at  160 — 190°,  the  nature  of  the  acid  is  witliout 
effect,  whilst  the  amount  of  change  decreases  with  increasing  con- 
centration. The  same  result  was  obtained  with  hydrochloric  acid  at 
26C— £70*.  Emmerlin^s  results,  which  led  him  to  the  contrary  oon- 
dusioDf  are  probably  inoorreot.  Acids  appear,  therefore,  to  be  in- 
different towards  glass  ;  the  action  whioh  actnaUy  takes  place  is  due 
simply  to  tlio  water  which  is  always  present,  and  which  dissolves 
alkali;  this  rapid  It  attacks  the  glass,  but  the  stronger  the  acid  the 
more  quickly  will  tiie  alkali  be  neutralised.  This  view  receives  ad- 
ditional support  from  the  fact  that,  in  comparison  with  water,  acidn 
dissolve- larger  quantities  of  alkali  and  less  silica  from  the  glass. 

The  difference  in  behavionr  towards  concentrated  acids  between 
glass  and  other calcinm-alkali  silicates  is  noteworthy;  the  compound. 
NaaO,SiOj  is  more  readily  decomposed  by  concentrated  than  by 
dilnto  acids,  whilst  sodium  silicate  with  the  composition  Na-jO,3SiO 
behaves  like  glass  in  this  respect.  The  reaction  is  conditioned  both 
by  the  natui-e  of  the  bases,  and  by  the  relative  pi-oportion  of  silica 
present;  this  is  shown  from  the  fact  that, towards  acids,  lead  crystal 
glass  behaves  like  calcinm-alkali  glass,  bnt  their  action  -on  flint  glass, 
•which  is  poorer  in  silica,  increases  with  tbe  concentration  and  differs 
according  to  the  nature  of  the  acid.  Jena  thermometer  glass  lt>"', 
which  contains  zinc,  calcium  and  sodium,  is  more  rapidly  acted  on 
by  concenti*ated  thnii  by  dilute  hydrochloric  acid  at  190',  whilst  a 
calcium-sodium  glass  oi  equivalent  composition  behaves  iu  the  usual 
manner.  Pare  sulphuric  acid  attacks  calcium-alkali  glass  lesH 
rapidly  than  pure  water  at  100°;  the  action  slowly  increases  with 
rising  temperature ;  the  vapour  acts  comparatively  vigorously,  and  the 
glass  becomes  covered  with  a  network  of  alkali  sulphate  crystals. 

Carbonic  anhydride  resembles  acids  in  its  action;  the  weathering*' 
of  L'"ln!^s  is  chiefly  caused  by  the  action  of  moisture.  Glass  of  every 
kind  combines  chemically  with  more  or  less  water,  a  graduated  series 
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of  compoimds  being  obtained,  which  form  connecting  links  between 
fresh  glass  and  the  snbetances  that  are  found  in  solution*  The 

paper  concludes  with  tables  showing  (1)  the  oomposition  of  the  six 
better  kinds  of  glass  employed  for  chemical  purposes ;  (2)  their  rela- 
tive stability  towards  water,  alkalis,  and  alkflline  carbonates.  The  best 
g-lass  mentioned  has  the  following  composition  : — K3O  =  ; 
Ka«0  =  b4;  CaO  =  lO'O ;  MnO  =  0-2;  AlA  +  FcOa  =  04; 
SiO,  =  7G  S  per  cent. ;  the  ratiu  11,0  :  HO  :  SiO,  =  0  95  :  1 :  7-16 ;  it 
contains  10*4  mols.  of  alkali  in  100  mols^  and  is,  therefore^  almost  identi<> 
•cal  with  the  glass  used  by  Stas  in  his  atomic  weight  determinations. 

J.  B.  T. 

Manganese.  By  O.  Prelixger  {MonaWh,^  14,  353—370). — 
Manganese  amalgam  is  prepared  by  passinL"  an  electric  current  (11 
volts;  22 — 23  c.c.  electrolytic  gtis  per  mi  nut  u)  from  a  cathode  of  pnre 
mercury  (20  c.c.)  through  a  saturated  aqueous  solution  of  ]jure 
mangwous  tchloride  (75  c.c.)  to  an  anode  of  carbon  or  platinum- 
iridinm  contained  in  a  porons  yessel.  The  temperatare  rises  to  70^ 
and  after  5—6  hours  the  mercnzy  aasnmes  a  pasty  consistence.  The 
paste  is  qniddy  washed  in  mnning^  water  withont  undergoing  ap- 
preciable decompo«?ition,  tlie  exc(^flfl  of  mercury  squeezed  out  tlirouf^^h 
liucn,  and  the  residue  dried  over  calcium  chloride  in  an  atmosphere 
of  hydrogen. 

The  solid  amalgam  thus  obtained  is  brokeu  into  small  pieces  and 
subjected  to  great  pressure  (2000  kilos,  per  sq.  cm.)  for  sereial  hours. 
The  peripheral  portion  of  the  pressed  cake  is  broken  of^  and  the 
central  portion  broken  up  and  again  compressed.   The  operation  is 

repeated  until  samples  punched  from  the  centres  of  successive  discs 
yield  constant  analytical  results  Analyses  of  three  distinct  prepara- 
tions yielded  practically  identical  results,  pointii]^^  U)  the  composition 
MusHgs.    It  corresponds  with  the  cadmium  compound  Cdaiigj. 

Manganese-mercury f  MusHg^,  has  a  slate-grey  colour,  and  assumes 
»  metidUo  lustre  when  rubbed  or  out.  At  ordinary  temperatures* 
it  oxidises  very  slowly  in  the  air,  metallic  mercury  being  elimi- 
nated. At  100 — ^110%  it  decomposes  slowly  into. its  elements.  It 
decomposes  water  aeifls  at  the  ordinary  temperatures.  The 

sp.  gr.  is  12  828,  a  number  greater  than  that,  12  532,  calculated  from 
the  sp.  gr.  of  its  constituents,  so  that  contraction  takes  place  in  the 
formation  of  the  compound.  MauKanese-mercury  i^i  electro-positive 
to  manganese,  so  that  neat  is  probably  absorbed  in  ita  formation.  A 
solution  of  the  compound  in  mereury  is  not  attacked  by  dry  air,  bat 
IS  qid<^ly  oxidised  by  moist  air  to  manganic  oxide,  HnsO»,  which 
forms  a  fine  dust  on  the  surface  of  the  liquid. 

When  manganese-mercury  is  gently  ignited  in  a  stream  of  pnro 
dry  lirdrogen  (free  from  oxygen),  pure  mangfanese  remains  behind, 
nncontammated  with  mercury  or  hy  drogen.  The  viaufjanese  forms  a 
grey,  porous  mass,  which  may  be  ground  into  a  slate-coloured  powder, 
perfectly  stable  in  sir.  If  the  temperatare  does  not  reaoh  dull 
redness  in  the  ignition,  however,  the  metal  is  set  free  in  a  pulyer* 
nlent  spontaneously-inflammable  form.  The  metal  cannot  be  mado 
to  exhibit  Instre.  The  sp.  gr.  of  the  powdered  metal  is  7*4212  and 
the  atomio  yolome  (at.  wt.  s  54*8)  7'385.     Manganese  powder  is 
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neither  magnetie  nor  magnetisable  at  ordinary  temporatiires.  li 
attacks  waiM*,  slowly  in  tbe  cold,  rapidlj  when  heated.  It  has  little 
action  on  concentrated  snlphnric  aeid  in  the  cold,  hat  attacks  it 

rapidly  on  heating  gently,  snlphuronH  nnViydrlde  being  formed.  Ifc 
liberates  hydrogen  from  dilate  sulpharic  acid.  The  action  on  vou- 
(  unt rated  uitric  acid  is  explosively  violent.  It  displaces  hydrntr*  u 
from  bydirocliloriu  and  acetic  acids  and  sodium  hydroxide.  From 
Aqueons  ammoniinn  cUoride  it  liberates  ammonia  and  hydrogen. 
It  xednoes  metals  with  great  rapidity  from  warm  solutions  of  tbetr 
salts  fpreferablj  snlphates) ;  the  excess  of  manganese  may  be  dis- 
solyed  by  ammoniara  chloride.  Arsenic,  antimony,  oopper,  lead, 
bismuth,  tin,  iron,  nickel,  cobalt,  chrorainm,  cadmium,  nnd  zinc  nT*e 
thus  reduced.  The  reduction  of  the  magnetic  metals  may  1k'  cnn- 
venientlv  demonstrated  by  means  of  a  compass  noedlo,  the  latier 
l)ciug  dellected  after,  although  not  before,  the  addition  of  the  man- 
ganese. J«.  W. 

Irott  Nitride.  By  G.  J.  Fowler  (Chem,  Neics,  68,  152—153).— 
By  e^poaincr  iron,  !*cdaced  from  the  hydroxide  by  hydrogen,  to  a 
fairly  mpid  curi-ent  of  ammonia,  at  a  temperature  slightly  above  the 
melting  point  of  lead,  nntil  its  weight  becomes  constant,  iron  nitride, 
FcaN,  is  obtained  as  a  feebly  magnetic,  grey  powder.  It  dissolves  iu 
hydrochlorio  acid,  yielding  ferrous  chloride,  ammoninm  chloride,  and 
hydrogen;  it  bonis  in  chlorine  to  ferric  chloride  and  nitrogen; 
ammonia  or  ammoninm  salts  are  produced  when  it  is  heated  in 
hydrogen  at  the  temperature  of  its  formation  ;  in  steam  at  100",  or 
in  hydrogen  sulphide  at  200%  or  by  treatment  with  hydrogen  per- 
oxide and  sulphuric  acid.  By  simply  heating,  it  is  resolved  into  iron 
and  nitrogen,  but  remains  unchanged  in  nitix>geu  at  440%  or  when 
heated  in  carbonic  oxide  or  with  phenol  at  200^;  with  ethylic  iodide, 
however,  in  a  sealed  tnbe  at  200  ,  ferrons  iodide,  ammoninm  iodide, 
ethylene,  and  hydrogen  are  formed*  Its  heat  of  formation  is  abont 
3  cal.  These  results  ag^e  with  many  of  Stablschmidt's  observa- 
tions (Ann.  Fhjfs,  Ohem.,  126,  37).  D.  A.  L. 

Constitution  of  Cobalt,  Chromiim},  and  Rhodium  Bases.  By 
S.  M.  JObgenskn  {Zeit,  anorg,  Chem.,  5,  147 — 19G ;  compare  Abstr., 
1892,  782,  783).— The  first  part  of  this  paper  deals  with  the  views 
pat  forward  by  A.  Werner  concerning  the  structure  of  ammonio^ 
metallic  salts  (Abstr.,  1893,  ii,  379);  the  author  does  not  regard 
them  ns  bein^^  at  variance  with  the  views  promulgated  by  himself 
and  iiiorastrand. 

The  author  next  describes  the  best  method  of  preparing'  tho 
croceocobalt  salts  from  xauthocobalt  chloride,  and  a  series  of  salts, 
which  he  terms  fiavocobalt  salts,  isomeric  with  the  croceocobalt  salts. 

Flavooohalt  nitrate,  (NOs)sCo(NH«)4NOt,  is  prepared  by  dissolving 

carbonatotetraminecobalt  nitrsite  {Zeit.  anorg.  Chem.,  2,  282)  in 
cold  dilute  nitric  acid,  and  adding  crystalliped  sodium  nitrite.  After 

being"  warmed  for  a  few  minutes  on  the  water  bath,  the  liquid  is 
cooled,  and  dilute  nitric  acid  is  added.  A  mixture  of  the  acid 
and  normal  salts  crystallises,  and  may  be  converted  eutii^ely  into 
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the  normal  salt  bj  washing  with  95  per  cent,  alcohol.  The  flavo- 
oobalt  mteaie  dissolTes  in  &  parts  of  oold  water,  wliilst  the  croceo- 
cobalt  nitrate  requires  400  parts  of  oold  water  for  its  solution. 

A  detailed  comparison  of  the  reactions  of  croceo-  and  flavo-cobalt 
nitrates  follows,  and  the  dtm'frafe,  (NOa)aCo(NH,)4jJOj,HNO, ;  the 
M^Aoitf,  [(NOt)tCo(NH»)4]sSO«;  the  ehromate, 

[NO.),Co(irH,),],Cr04; 

the  diehromate,  [(NO,),Co(NH,)4],Crs07;  the  platinoaochloride, 
[(NO,),Co(NH.)«]  J^Cl4 ;  the  plaHnoMmde, 

[(N0,),Co(NH3),]=PtCle; 

and  the  aurochloride,  (N02)3Co(NH3)4AuC]i,  are  described.  To  pre- 
pare the  xanthocobalt  salts,  chloropurpni\?ocobaIt  chloride  is  warmed 
with  water  and  ammonia ;  the  liquid  is  filtered  from  some  precipitated 
cobalt  oxide,  cooled,  and  neatralised  with  dilate  hydrochloric  acid ; 
sodinm  nitrite  and  bydioeblorio  acid  are  next  added,  wbereon  a  red 
precipitate  is  thrown  down.  This  is  an  isomeride  of  xanthocobalt 
chloridOy  and  is  provisionallj  named  nitritocobalt  chloride ;  it  is 
readily  converted  into  the  xantho-salt  by  dissolving  it  in  water  ooti- 
taiuing  a  few  drops  of  ammonia,  and  adding  strong  hydrochloric  acid^ 
which  throws  down  the  xanthochloride. 

The  reactions  of  the  xantho-salts  are  detailed,  and  the  sul^jJiates^ 
4[(NO,)Co(NH,)»,S04],3HaS04  and  NO.'Co(NH,)»SO„  are  described. 

Xanthocobalt  chloride  dissolves  in  50  parts  of  odd  water;  nitrito- 
cobalt chloride  dissolves  in  200  parts.  Differences  between  tbe  reac- 
tions of  the  two  salts  are  described,  and  it  is  shown  that  the  nitrito* 
salt  is  not  a  roseo-salt. 

The  author  has  prepared  a  luteorlifnlimn  rlwdixnn  chforide, 
Kh(NHs)6Cl3,RhCl3,  and  a  chhrqpurpurearhodiuni  rhodium  chloride, 
8RhCl(NH,)5Cl„2RhCla. 

The  following  salts  are  described: — ImieocchaU  eobaUimiritey 
Co(NB;)/)o(KOb)f ;  wanthoeobaU  eabaUinUriie, 

[NO,-Co(NH,),]3,[Co(NO0el= ; 

croceocohalt  cohaltini trite,  [(N03)2Co(NH3)i]jCo(NO,,)a ;  flavocohalt 
cobal(nitrit€y  [(N03)2Co('NH3)4]5Co(N03)6 ;  luttocohalt  diaminecohalti' 
•Urite,  Co(NH,),r(N02)3(NH,),Co(NO,)a]3 ;  xantlwcohalt  diamine- 
cobaU  nUrUe,  N0,Co(NH,)»[(N0,),(NH,),Co(NOa)a], ;  eroceoeobaU 
HamineedbaU  mirite,  (NO^)«Co(NH,)4(NO,)/NH,)tCo(KO0« ;  fl<^vo^ 
cobalt  diamtnecohalt  nitrite,  (NO.)nCo(NH3)4(NO,),(NH,),Co(NO,), ; 
triaminecohalt  nitrate^  Co(NH3)3(N03)3,3HoO ;  dichrocnbalt  chloride, 
Co(NH3)3(OH),Cl3;  nitrotriaviinecobaU  nitrite,  NO,-Co(NH3)»(KO,)t j 
and  chloronitrotetraminecobaU  chloride,  (NOa)ClCo(NH«)iCl. 

A.  G.  B. 

Atomic  WeWht  of  Molybdeniim.  Bj  E.  F.  Smith  and  P.  Maas 

(Zeit.  anorg.  Ohem.,  5,  280 — 282). — Pure  sodinm  molybdato  was 
heated  in  a  current  of  hydrochloric  acid :  the  reaction  Na^^IoO^  -f- 
4HC1  =  2NaCl  -|-  IMoOa.'iHCl  +  H.O  took  place,  and  the  residuf, 
which  consisted  of  pure  sodium  chloride,  was  weighed.   The  atomic 
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-weight  was  found  to  he  96  087  (0  =:  16)  as  a  mean  of  10  determina- 
tions, which  varied  from  96180  to  96*031.  0. 

Tia  and  Stannic  Oxide.   By  F.  Ehich  (Monaish,,  14, 345—352). 

— When  pnre  block  tin  is  lieated  in  a  stream  of  air  or  in  an  open 
porcelain  crucible,  drops  of  molten  metal  ooze  after  some  hours  from 
laeneuth  the  snperficial  crust  of  stannic  ox:ide,  and,  becoming  super- 
ficiallj  oxidi&eil,  gi^adually  assume  curious  forms  resembling  bulbs 
and  worms.  After  12  honrs*  heating,  the  oxide  is  orTstalline,  and 
oonsistB  of  niioroBcopio»  needle-like,  rhombic  plates  of  sp.  gr.  7'01. 
The  crystals  seem  to  be  formed  directly  from  the  raetal,  as  the 
amorphous  oxide  prepared  from  metastannic  acid  may  be  heated 
in  contact  with  tin  in  an  indifFcrent  atmosphere  without  undergoing 
change  of  form.  They  are  not  due  to  the  oxidation  of  metallic 
vapour,  since  the  metal  is  not  volatile  at  the  temperatures  employed. 

When  tin  containiug  traces  of  iron  (0  05  per  cent)  is  heated  in 
the  manner  described  above,  most  of  the  iron  is  eliminated  with  the 
first  portions  of  shmnic  oxide,  a  mere  trace  (0*001  per  cent^)  being 
left  in  the  tin.  The  stannic  oxide  assnmes  a  colonr  varying  from 
brown  to  yellow  with  the  amount  of  iron,  thus  scrvinpr  as  a  g^od 
qualitative  test  for  that  impurity.  The  oxide  formed  after  the  iron 
has  been  eliminated  is  snow-white.  Jn.  W. 


Thorium  Compounds.  By  P.  Jannasch,  J.  Locke,  and  .1. 
Lesln'SKY  {Zeit.  anorg.  Chem.^  5.  283 — 287). — This  is  a  preiimiuary 
paper.  It  coniauis  a  detailed  account  of  the  means  adopted  to  obtain 
pure  thorinm  oxalate  from  thorite  and  orangite.  From  the  hydroxide 
the  bromide  (P  ThBr«  +  lOH^)  and  iodide  were  prepared ;  they 
form  very  deliqnescent  crystals.  G,  F.  B. 

Double  Haloids  of  Antimony  and  Rubidium.  By  H.  L. 
Wheeler  (Zet"^.  anora.  (liem.,  5, 2r>3 — 2^".;^* ;  mul  r.  J.  ScL,  [3],  46, 
269 — 279). — The  double  haloids  enumerated  IxJuw  have  been  pre- 
pared by  concentrating  solutions  in  10  per  cent,  halogen  acids  of  the 
two  haloids  in  varying  proportions ;  the  proportion  by  molecules  of 
mbidinm  to  antimony  haloid  in  the  solution  is  given  by  the  nnmbera 
in  8(pi  n  o  brackets.  The  23  :  10  salts  might  equally  well  have  a 
16  :  7,  9  :  4,  or  7  :  3  formula ;  the  3  :  2  salts  are  isomeric  with  the 
corresponding  arsenic  compounds. 

RbCl,2SbCl3  +  H'O  [1  :  10,  6,  or  8] ;  colourless,  monoclinic  plates 
melting  at  77%  a  :  i  :  c  —  1-699  :  1  ;  0  820 ;  ^  =  89^  28^'. 

EbCl,SbCls  [1 : 4  or  3] ;  colourless,  monoclinic  crystals,  a  :  &  :  c  = 
1-732  :  1 !  1-086 ;     =  65*  34'. 

3RbCl,2SbCl3  [1  :  IJ];  vcllow  rhombolu  dra,  exhibiting  rhombo- 
hedral  tetartohedry.  23&bGl,10SbCl,  [1,  4,  or  6  : 1] ;  colourless, 
hexacfoTiril  plates. 

3Ilblir,2SbHr3  [2-3  or  5  :  1]  ;  lustrous,  yellow,  hexagonal  plates. 
23RbBr,10Sblir3  [(>,  8,  or  13  :  1]  ;  lustrous,  yellow  needles. 

31ibi  :  2Sbl5,  i-ed  rhombohedra.  C.  F.  B. 
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Recovery  of  Osmium  from  Residues.  By  W.  Gi  lkwitsch 
(Zf^'t  anorg.  Chei.i.,  5,  12() — — The  o.smmm  residues  obtAinod 
ill  histological  iaburatories  are  tlio  solution  of  ORiuiuiii  tetioxide 
drained  or  filtered  from  the  treated  objeota,  and  the  d4hii  of  the 
obifectB  themeelves.  The  solntions  are  treated  with  sine  and  hjdro* 
chloric  acid,  the  osmium  is  collected^  washed  snocessirelj  wifh 
hydrochloric  acid,  water,  alcohol,  and  ether,  and  then  allowed  to  dry 
at  a,  low  temperatare  The  osmium  is  then  tran«feri'od  to  tho  hind 
p'TTi  Dn  of  a  combnstioa  tube  which  has  a  con.stricfion  contaiuiug  an 
iisbt'stos  ping  in  front  of  the  osmium  ;  the  forward  portion  of  the 
to  be  is  bent  into  a  and  the  end  is  drawn  out  to  a  fine  tube  which 
i§  bent  over  and  placed  in  a  flaak ;  the  U*^^^^  ^^'^  are  snr- 

reanded  by  a  freestng  mixture.  A  current  of  dry  oxygen  is  paeeed 
through  tho  apparatus,  the  osmiam  is  gtntlj  heated,  and  the  re- 
sultltifT  tetroxide  condensed  in  the  (J  beud  ;  if  the  process  bo 
properly  oooducted,  none  of  the  tetroxide  will  be  carried  over  into 
the  fla&k. 

The  osmium  cannot  be  directly  subltmud  as  tetroxide  from  the 
ohjecti  because  of  the  organio  matter  whieh  they  contain.  These 
residaee  are  warmed  in  a  retort  with  10  times  their  weight  of  aqua 

regia,  and  the  resulting  solution  is  distilled  nnfil  two-thirds  have 
passed  over,  the  receiver  being  well  cooled.  The  distillate  is  again' 
distilled  until  two-tlnrds  have  passed  over,  the  second  distillate  is 
reduced  by  zinc,  and  the  precipitated  osminra  is  treated  as  described 
above.  A  lart^e  excens  ot  zinc  must  be  used,  and  the  liquid  must  be 
warmed,  in  order  that  the  osmium  may  be  precipitated  in  a  condition 
in  wfatoh  it  wUl  be  ntained  by  a  filter.  A.  Or.  B. 


Mineraiogical  Chemistry. 


ViinadlnHlwgqg  OcmL  By  A.  Moorlot  (Oompt  tW.,  117,  546— 

S48). — ^Tbis  coal  is  analogous  to  that  recently  described  by  Kyle  from 

the  province  of  Mendozza,  in  the  Argentine  Republic.  Its  ap.  gr.  is 
only  M5~l-20.    Tt  contains  ash,  0-63;  IT,  N,  I'G?  j  C,  85-03. 

The  compositi(Hi  oi  the  nsh  is — Part  soluble  in  acids: 
S0fcl2-I;  PsUi,  U8;  F^Oa,  4-1;  AUG,,  40;  CaO,  8  44  ;  KaO,  18. 
Part  insoluble  in  acids:  SiO„  13-6;  A1,0„  5  5;  Fe,0„  94;  MgO,  O  y. 
The  percentage  of  yanadio  auhydride  in  the  original  coal  is  0*24. 

c.  H.  a 

Nesquehonlte.  By  C.  Friedil  (Zeii*  KrfftL  Mm.^  22,  279 ;  from 
Bull,  sue,  /rim*  etfta,,  14»  60}.— In  the  anthracite  mines  at  Mure,  in 
Isire,  there  occurs  a  fibrous  mineral  resemhling  aragonifee,  which,  on 

expo5;ure  to  air,  becomes  of  a  silky  lustie^ana  baa  the  oompositfon 
MgCUs  +  3iiaO.    Auaiysis  yieideU 

MgO.  H,0.      '  COs. 

Sd-i^?  388^  ai85 

TOL.  ULTl.  ii»  6 
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Thn  mineral  bas  a  prismatic  cleavage  of  about  11.5"  parallel  to  the 
fibres.   It  is  identical  with  the  nesqaehonite  of  Genth  and  Penfield. 

B.  H.  6. 

Xenotime  from  North  Carolina.  By  W.  E.  11 
Sci.f  [3],  46, 254 — 257). — few  small  crystals  of  transparent  xenotime 
have  been  found  with  monastte  st  a  locality  aboat  1  mile  soath-east 
of  Sulphur  Springs,  Alexander  Go.»  North  Carolina.  The  measnre* 
mentB  of  these  new  crystals  do  not  vary  esBentially  from  those  of 
vom  Rath  and  Klein. 

(rrepn  xenotime  occurs  as  a  rare  constituent  of  tiie  auriferons 
sravnlB  of  the  Brindletown  ^old  repfion  of  Burke  Co.,  North  Carolina. 
It  has  not  as  yet  been  found  in  situ.  Within  brown,  opaque  crystals, 
the  new  green  variety  was  fonnd.  It  appears  to  represent  the 
original  condition,  whilst  the  brown  Tariety  is  an  alteration  product. 
The  new  material  is  of  a  bottle-green  colonr  and  transparent,  and 
when  finely  pulverised  is  soluble  in  hot  hydrochloric  acid.  The 
author  gives  the  resnlts  of  analyses  of  both  the  green  and  the  brown 
variety.  A  very  complex  mixture  is  shown.  It  seems  probable  that 
xenotime  is  either  a  silico-pbosphate,  like  some  monnzite  aT?d 
anerlite,  or  it  is  often  mechanically  mixed  with  some  cyrtolite  and 
other  silicates  of  the  rare  earths.  B.  H.  B. 


Nephrite  from  British  Colombia,   Bv  B  J.  Harrington  (Zfiit. 

Kryst.Min.,  22,  810— .'^11  :  from  Trans.  R.  Soc.  Canada,  1800,61). 
~The  author  communicatt^s  the  lollowiug  analyses  of  nephrite. 


SiO;. 

AljO,. 

FeO. 

MnO. 

MgO. 

LOM. 

Total. 

T.  f>r.  :V2 

242 

5-35 

0-52 

I'VOO 

20-16 

21G 

9993 

If.  o(;-5H 

018 

4-59 

017 

12 

22-38 

2-64 

99-93 

III.  56  54 

0-40 

3-61 

0-16 

latrt 

22'77 

2-92 

10004. 

IV.  56-96 

0-51 

y-Bi 

0-53 

1329 

22  4-L 

21)1 

100-42 

1,  Bounded  mass  from  an  Indian  tomb  at  LytfoTi.  on  the  Fraser 
River.  Colonr,  olive-erreen.  Hardness  over  6,  and  very  touarh. 
Sp.  fTT..  3"0278.  H.  Fragment  of  an  axe  troni  the  same  locality. 
Colour,  j^reyish'green.  Sp.  gr.,  3003.  III.  A  worked  fragment  of 
pale  green  colour  from  the  Ticinity  of  Lytton.  It  shows  small  lamine 
.of  tremolite.  Sp.  gr.,  3*01.  IV.  Small  fragment  from  the  Lewes 
River,  near  the  frontier  of  Alaska.  Colonr,  |freyish-green.  Sp.  gr., 
3'007.  The  author  slions  that  the  composition  of  these  nephrites  is 
the  same  as  that  of  specimens  from  otlier  parts  of  the  world.  Jadeite 
has  not  yet  been  iouud  in  British  Columbia.    '  B.  H.  B. 

"TtAc  from  Madagaaoar.  Bj  E.  Jamkibttaz  (Zeii,  Ktytt.  Min,^ 
22,  279 ;  from  BuU.  toe.  fran.  min.,  14,  67)  — A  ttbrons,  pale  green 
mass  with  pearly  lustre  from  Ambohimanga-Ataimo,  in  Madag»i.<ear, 
proved  to  be  talc.  It  is  probably  a  pseudomorph.  Analysis  yielded 

H|0.  SiOt.  FsO.  MgO. 
5*1       62*3       2*6'  29-4 

There  have  also  been  found  in  Madagascar  prismatic  crystals  of 
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jwipphire  nnd  zircori,  pink  tonrmnline,  and  rabellite  in  nine-sided 
piisnui  with  rboiubohedral  termiitation.  B,  H.  B. 

Topaz  in  the  Pichtelgebirge.  Bv  K.  Oep.bkke  (ZetV.  Krj/$L 
Mia,,  222»  273— 275).— Small,  jellowiBh  crystals  of  topas  were  die- 
covered  in  1879  hf  t.  Gutubel  in  tlie  granite  of  RndoIpWein.  The 
author  describes  two  new  occurrences  of  topaz  at  tbe  Eppreobtotein 

and  the  Grt'f»'TiitKgrnnd,  in  the  Ficlitelgebirpo,  wliicli  snpport  v.  GOm- 
be  Is  view  that  topaz  woald  probabij  be  found  in  other  granites  in 
that  district.  B,  H.  B. 

Canadian  Speaiartlne.  By  B.  J.  Hareinoton  (Zeii.  Kryst.  Min., 
22,  909; 'from  Canadian  Bee.  8ci.). — Garnet  occurs  in  felspar  and 
mica  at  tbe  VilleaonTe  Mica  Mine  at  Yillenenve,  Qnebeo.  The 

mine  has  been  opened  on  a  vein  of  coarse-grained  granite  consisting 
of  qnartz,  nuiscovite,  ortboclase,  nlbite,  and  small  quantities  of 
toannaline  and  p^amet.  Uraniuite  and  monazite  are  also  mot  with. 
Tbe  garnet  examined  was  derived  from  the  mica.  The  largebt  crys- 
tal had  a  diameter  of  about  10  mm.|  and  was  bright  red.  Its 
sn.  gr.  is  4*117,  and  analysis  shows  it  to  be  a  manganese  garnet 
similar  in  composition  to  the  original  spessartine.  B.  H.  B. 

Vesuvian  in  Ireland.  By  J.  P.  CRkilly  (Zeit.  Krysf.  , 
22,  'M)0;  from  Froc.  R.  Irish  Acad.,  1891,  44-G). — Vesnvian  was  found 
NH  a  bonej-yellow,  lamellar  substance  in  a  mauganifcrons  iron  ore 
from  the  Cambrian  strata  in  Calliagh,  Monaghan  Co.  Analysis  gave 
the  following  vesnlts. 

SiO,.      A1,0,.       CaO.      Fe,0^    MnO.     CuO.     iSajO.  Loss. 

4006     16-03    37-46    4-23    1-16     021     100     2  07 

B.  EE.  fi. 

Chemical  Nature  of  Azinite.  By  H.  Bheinkck  (Zeit.  Kryst. 
Miti,,  22,  275— 277). ^Raromelsbergs  investigations  led  to  the 
formula  AUSiiBMjHO,  for  axinite.  This,  however,  is  shown  by  the 
author  to  be  not  in  accord  with  the  resalts  of  analyses  recently  pub- 
lished by  White6eld,  Genth,  and  Banmert.  Calculations  f»re  ijiven 
showing  the  composition  of  axinite  from  Oisans,  Cora  wall,  l^raukliu 
is  Now  Jersey,  Goadalcasar  in  Mexico,  and  Badanthal  in  the  Harts. 

B.  H.  B. 

Minerals  ttom  tbB  Uanganese  Mines  of  St.  Marcel,  Italy. 
Bv  S.  L.  Pe.ntield  (Ampr.  J.  Sri.,  [3],  46,  2SS~295). —Alurgite.— in 
1865,  Hreithaupt  described,  under  tliis  ifime,  a  deep  red  mien  from 
St.  Marcel,  in  Piedmunk,  Italy.  Since  then  it  lias  never  Ix  fn  m- 
Testigated.  Farther  examination^  however,  shows  that  it  is  a  (iistmct 
^ecieo.  The  crystallisation  is  monoclinio,  and  tfaa  strncture  micaceous. 
The  oolonr  is  a  chafaoteristio,  deep,  brownish  copper-red,  Tbe 
hardness  is  8,  and  the  sp.  gr.  2*84.   Analysis  yielded 

SlOr  AlA-  ^^Os.  HD3O,.  ]£hO.  MgO.  K^.  KagO.  n,0.  Jotal. 
53*22    21*19    1*22     0*87     0*18  60k   11*20  0*34  5*75  99*99 

ChemicftUy,  this  mica  is  distinct  from  any  kuown  species.    It  la 
mure  closely  related  to  lepidolite  than  to  any  of  the  others. 
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Jadi  ite. — The  alnr^ite  is  embedded  in  a  pyroxene  rich  in  soda, 
leseiubiing  in  structure  a  rather  coarsely  crystallised  jadeite,  and 
agreein|(  ia  compofiition  vith  a  jadeite  from  Mexico*  analysed  bj 
Damonr  (Abstar.,  1888,  1066). 

Violan. — This  name  was  given,  in  1833,  by  Breitbaupt  to  a  rare 
blue  mineral  found  at  Piedmont.  Published  analyses  of  this  mineral 
show  considerable  variation  The  results  of  the  autlioT-'s  analysis 
show  that  the  mineral  is  essential iy  a  blue  variety  of  diopside,  con- 
taining siuuii  quantities  of  various  weil-recogniscd  pyroxene  molecules. 
The  composition  may  be  expressed  as  a  mixture  oC  the  followixtg 
metasilieates. 

MgCa(Si03)3,  diopside   90*8  per  cent* 

NaAl(SiO,)a,  jadeite   4*1  „ 

KaFe(SiO«)a,  acmite   2*4  „ 

KaMn(SiOs)t     ?    2'7  „ 

S*  H*  B« 

Monticellite  Crjrstals  obtained  in  Lead  Smelting.  By  W.  r. 
auMBEL  {Zeit.  Kryst.  Jfin.,  22,  260—270).— At  Freihnng,  in  the 
Upper  Palatinate,  It  ad  ores  occnr  in  sandstone  in  snch  qnantity  that 
at  one  time  the  mining  industry  was  of  cousideTfible  importance. 
Owing  to  lack  of  pumping  machinery,  the  mines  were,  however, 
abandoned  in  the  middle  of  the  present  century.  On  reopening  the 
mines  recently,  interesting  specimens  of  JH^ona  and  oerossite  batre 
been  met  with*  The  ore  is  smelted  tn  a  Pils  fnmaoe.  The  silioato 
slags  formed,  on  slow  cooling,  crystallise  oat  as  well-deveioped 
acicalar  crystals,  giving,  on  analysis,  the  following  results. 

8iO|.    AMV    FosQf    ^•O.    MnO.    C&O.    IfgO.  K|0.  ITa^.  Pt<V 
1*10    7*91  31*53   116  28-52   1*18  0*58  0*24  0-31 

The  sp.  gr.  was  found  to  be  3*58,  and  the  crystals  were  iso- 
morphons  with  those  of  the  members  of  the  olivine  gronp,  the  forms 
obsenred  being  2!^oo,  ooP,  ool^oo.  This  crysiallis^  slag  is  thna  a 
monticellite,  in  which  the  magnesia  is  replaced  by  ferrons  oxide. 

Q»  £[.  S« 

Serpentine  from  Bray  Head.  By  J.  P.  O'Reillt  {Zeit  Krya. 
Min.y  22,  300;  from  Proc.  R.  Iruh  Acad.,  1891,  503).— An  intmsi'^e 
rock  of  Cambrian  age,  at  Bray  Head,  Dublin,  was  formerly  described 
as  fi^reenstoiie.  The  author  slmw  s  that  it  is  rr^ally  a  serpentine,  prob* 
ably  formed  by  the  uitcraLiuu  uf  a  diabase  porphyry.        B.  H.  B.  - 

New  Meteorite  Arom  Hamblen  Co.,  Tenneseoe.    Bj  L.  O. 

Eakins  (Jmer.  /.  ScL,  [3],  46,  283— 285).— This  meteorite  was  fonnd 
in  September,  1887,  on  a  ridge  6  miles  from  Morristowu,  Tennessee. 

The  various  pieces  found  weigh  about  .S6  lbs.  ;  most  of  them  ex- 
hibit much  surface  oxidation,  a  fresh  fi-acture  hhuwing  a  grey  colour, 
witii  numerous  metallic  piu  iicles  of  nickel-irou.  The  latter  gave  th,e 
following  results  on  analysis. 

Fe.         Ni.        Co.         Cu.         P.         8,  Total. 
7*71     080     trace     019     0*04  9966 
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The  siliceOQS  portion  of  the  meteorite  gave  the  following  results. 


FeO. 

MnO. 

CaO. 

MgO. 

T.  16  79 

4-88 

U-39 

619 

1-34 

11.  31-47 

0-S2 

0-47 

2-24 

11  16 

1*A. 

s. 

Total. 

T.  — 

0-46 

025 

37-63 

11.  0  02 

012 

6210 

I,  portion  soluble  in  bydrochloric  acid ;  IT,  inaolable  portion.  In 
many  stony  meteorites,  oliTine  forms  tbe  balk  of  the  soluble  portion. 
In  tlu»  case,  analysis  sbows  olivine  to  be  present  in  bnt  small  pi*opor- 
tion,  if  at  ail.  B.  H.  B. 


Physiologiofil  Chemistry. 


Respiratory  Exchange  in  Shivering.  By  C  T^icnKT  (Compt, 
reftd.  Soc.  liiol.,  181)3,  33 — 35). — Shivering  is  regarded  as  an  act  to 
prodnce  more  heat  when  the  blood  has  been  cooled.  The  experiments 
were  tried  on  chloralibed  dogn,  in  which  thei'O  is  ^leat  lowering  of 
tbe  amount  of  carbonio  anhydride  produced.  On  shivering,  this  rises, 
especiaUy  if  the  shivering  is  violent,  and  the  respiratory  quotient  rises 
also.  .  W.  D.  H. 

Proteid-poor  Nutrition.   By  T.  "Rosknuhim  {Tf  nf]p/i>  Archh\  54, 

61 — 71). — A  number  of  expci-iments  ( n  dog.s  are  iHK'orded  in  whieft  a 
diet  poor  lu  nitrogen  was  given.  The  analyses  of  the  food  and  excreta, 
and  the  daily  weight  of  the  animal,  are  given  in  tables.  These 
experiments  confirm  the  previous  observations  of  the  author,  that 
MiK-h  diets  are  very  harmfnl ;  the  animal  becomes  ill  and  apathetic, 
similar  to  the  condition  observed  in  starvation.  Post-mortenL  ex- 
amin  (ti  11  >ho\ved  extensive  fatty  degeneration,  especially  of  the  liver 
and  ahmenttjry  tract.  W.  D.  H. 

Influence  of  Miuenlar  Work  on  the  Exeretlon  of  Sulphur. 

By  C.  Bbck  and  H.  Bbnboict  (PAuger*$  Archiv,  54, 27— 61).— Durinj? 
muscular  work  the  excretion  of  sulphur  is  increased.  This  is  followed 
(when  the  work  has  ceased)  by  a  corresponding  diminution.  The 
incr^'flfic  falls  e.npecially  on  the  oxidised  sulphur;  the  non-oxidised 
sulphur  due  to  y>rntoid  metabolism  may  be  lessened.  The  relationship 
of  these  two  form.s  of  sulphur  is  recommended  as  an  indication  of  the 
disintegration  of  proteid  in  the  body.  W.  D.  H. 

Circnlating  Proteid.  By  E.  PflCgkr  (Pfluger's  Archiv,  54, 
333 — 419). — This  is  a  long,  critical,  and  polemical  article  directed 
against  Voit's  the<)ry  of  tlu*  distinction  between  orphan  proteid  and 
circalatiog  proteid.    The  tendency  of  the  article  is  to  show  that 
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metabolic  processes  in  proteid  matter  occur  in  the  cells,  that  Ib,  im 
organised  prote'id ;  but  it  is  admitted  that  in  the  organised  cell  sub- 
stance there  are  difTerent  kinds  of  organised  proteid  moIo<-ii1f>8, 
different  degrees  of  organisation.  W.  D.  U. 

How  does  Prot^d  Nutrition  influence  Prot^d  Metabolism 
in  Animal  Gells  P  Bj  B.  ScHjtiiDOBFF  {FJiUger^a  Archiv^  54, 420 — 
483). — ^The  increase  of  urea  in  the  blood  after  proteid  food  is  not 
doe  to  a  diffusion  of  urea  from,  the  tissues  into  the  blood,  bnt  to  a 
real  now  formation  of  urea  iii  the  liver  from  the  nitrogenous  decom- 
position products  of  cellular  activity. 

By  Irading  the  Itlu  .d  of  a  starving-  ;iiiiiiial  throti^h  tl)e  organs  and 
liver  of  a  well-nounahud  one,  the  amuuut  ol  urea  m  the  blood  iti  m- 
creased.  By  leading  the  blood  ol  a  starving  animal  through  the  organs 
and  liver  of  a  starving  animal,  there  is  no  change  in  the  amount  of 
ureSu  Bj  leading  the  blood  of  a  well-nourished  animal  through  the 
oi-L^ans  and  liver  of  a  Starving  animal,  the  amonnt  of  urea  in  the 
blood  is  dimininlu'd 

Therefore,  the  amount  of  prote'id  decomposition  depends  on  tiie 
nutritive  condition  of  the  cells,  and  not  on  the  proteid  contents  of 
the  **  intermediate  lymph  stream."  The  amoont  of  urea  in  the 
blood  depends  on  the  condition  of  the  animal,  falling  daring  hunger 
(minimum  0*0348  per  cent.),  and  rising  to  a  maximnm  during  the 
time  of  greatest  urea  formation  (0153  per  cent.).  The  decomposition 
products  from  which  the  liver  forms  urea  are  probably  ammonium 
salts.  W.  D.  H. 

Sulphur  in  Human  and  Animal  Tissues.  By  H.  Scuulz 
(Pjliiger*ii  Arekiv,  64,  555 — 573). — ^In  the  dried  organs  of  a  man, 
aged  39,  the  percentage  of  salphar  was  found  to  Tary  from  0*57  in 
the  brain  to  1*03  in  the  jejunum.    In  lite  muscles  of  varioos  animalSt 

the  percentage  varied  from  0'8()  to  I  'S.l;  in  the  human  aorta,  from 
0*45  to  0'67   and  in  the  human  vena,  cava,  from  0*28  to  0*78. 

W.  D.  H. 

Non-ooafolable  Blood.  By  C.  J.  Mabtik  (/.  JPhytiol,  15,  375^ 
379).— When  nucleo- albumins  (Wooldridge's  tissue  fibrinogens)  are 

introduced  into  the  circulation,  a  state  of  non-coagulability  is  some- 
tlfnes  produced.  This  is  cousidered  by  Wright  and  Pekelharing  to 
hf  due  to  the  cleavage  of  the  nucleo-albumin  into  nuelein  and  u 
)M  ptx)ne-likc  substance,  to  the  latter  of  wliicli  the  non-coagulability 
ol  the  blood  is  due.  This  view  has  been  already  questioned  by 
Halliburton  and  Brodie  {Brit.  Med.  «/.,  ii,  1893,  631),  and  the  present 
paper  shows  conclusively  that  no  peptone  or  proteose  is  present 
in  tiie  blood  in  the  condition  in  question. 

The  method  adopted  is  to  mix  the  blood  with  an  equal  volume  of 
10  per  cent,  trichloracetic  acid.  This  is  raided  to  the  boiling  point, 
and  liltered  hot.  The  hitrate  gave  no  indications  of  the  presence  ot 
either  proteose  or  peptone.  This  mt^thod,  a  modification  of  Starling's, 
is  well  calculated  to  detect  these  substauces,  as  coutrol  specimens 
of  blood  to  which  pe[>tone  or  proteose  was  added  showed.  The 
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object  of  boiling  and  keeping  the  mixtnre  hot  daring  filtration  is  that 
the  proteoses  are  partly  precipitable  hj  the  aoid  in  the  cold,  bat 
ibis  precipitate  disaolves  on  heating.  W.  D.  H* 

Results  of  feeding  Cows  at  Grass  on  Meal.  By  J.  P.  Koberts 
and  H.  H.  Wikq  (BM.  OetUr^  22,  728— 732).— Eight  cows 
were  pastnred  ooly,  whilst  another  eight  received  mixed  meals  in 
addition  to  the  pastorpige.   It  was  found  that  whilst  the  eight  oows 

receivinK"  tneals  ^ave  a  larp'cr  daily  yield  of  milk,  yet  the  percentao^e 
of  fat  in  tlu'  milk  wits  lower  thiiii  that  found  in  the  milk  from  cows 
fed  on  <rraHH  only  ;  at  the  H&mo  time,  the  excess  of  milk  thus  obtained 
paid  for  the  extra  iuud  given.  E.  W.  P. 

Mute's  MUk.  By  Jl»  B.  Aubbbt  and  B.  W.  Colbt  (Chem,  Newt^ 
68,  168 — 169). — Two  samples  of  a  mule's  milk  were  examined,  one 
collected  about  six  weeks,  the  other  about  nine  weeks,  after  the  flow 
of  milk  had  commeneed  :  the  mule  was  11  years  old,  in  work,  fed  on 
oats  ;ift(l  hay,  and  yielded  about  2  quarU  of  milk  daily,  bein»^  milked 
a&  frequent  intervals.  The  milk  was  pnre  white,  alkaline ;  turning 
eonr,  after  long  standing,  with  the  separation  of  a  fine,  floating,  floc- 
enlent  ooagnlam  instead  of  a  onrd ;  tbe  fat  globnles  were  verf  small ; 
tbe  oasei'n  is  not  readily  precipitated  by  dilato  aoetio  acid  or  by  oarb* 
onio  anhydride ;  this  was  especially  the  case  with  tbe  first  sample. 
Tbe  analytical  nombers  given  are 

Sp.  gr.  at  15*   1032  1-083 

Total  solids   10-65  10  86 

Proteids   294  2-31 

Fat   IbG  1-98 

Sugar.   —  6*03 

Ash   —  0*53 

D.  A.  L. 

Secretion  of  Urine.  By  L.  Liebermaxn  {Ftluger'i  Archiv,  54, 
58.'» — 606). — In  a  previous  paper  (Abstr.,  1898,  ii,  27),  an  acid  con- 
stituent of  the  kidney  substance,  named  lecithalbumin,  is  described. 
The  pronerties  of  lecithalbumin  generally  are  discussed  in  Pjluger'tt 
Archiv,  54,  573 — 585.  This  material  is  obtained  from  the  tissue  an 
a  residue  after  artificial  gastric  digestion.  It  is  like  nnolein  ;  it  is 
believed  to  come  from  the  nucleus,  and  ir  {  possesses  the  power  of  in- 
teracting with  a  basic  phosphate,  Na,UP04,  yielding  an  acid 
filtrate.  Stimilar  substances  are  obtained  from  blood  serum  or  from 
defibrinatrd  blood.  The  reaction  of  the  fresh  kidney  is  not  constant; 
it  is  IKS ually  neutral ;  it  may  be  alkaline  or  sh'g'htly  acid  ;  pout  vwrtem^ 
it  lu  variably  soon  becomes  acid.  This  iitconstancy  indicates  that  the 
reaction  of  the  kidney  is  a  yariable  factor  during?  life,  and  is  prob- 
ably related  to  the  stages  of  its  secretion.  The  acidity  of  the  kidney 
is  believed  to  be  due  to  the  lecithalbumin,  whicb  is  stated  to  be  the 
most  abundant  conKtituent  of  the  cell  substance.  This  is  confirmed 
by  microchemica!  stainintj^;  the  nucleus,  and  to  a  less  extent  the  cell 
protoplasm,  takinfr  np  basic  dyes. 

It  is  further  advanced  that  the  acidity  of  the  urine  is  due  to  the 
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interaciioti  of  sodiiun  urate  and  diaodiom  li)  drogen  phoRphate ;  iheM| 
are  oontained  in  the  biood  plasma,  and  their  interaction  is  brought 
aboat  by  the  add  constituent  of  the  cells  (leeithalbomin)  which  thei 
secretion  on  its  way  from  blood  to  nrinarj  tabnles  mast  necessnrilj 
come  in  contact  with,  W.  D.  H. 

Fermentation  and  Carbohydrates  in  Urine.  By  E.  SAr^KOwsKi 
iPfiOgef^t  ArehWt  64,  007—614).— Polemical.  An  answer  to  £. 
Banmann. 

Variations  of  Qlyoogenia  in  Anthrax.  By  H.  Rogkr  (Compi. 
renl.j  117,  488 — 490). — When  the  authrax  bacillus  is  cultivated  in 
milky  decoctions  of  liver,  all  the  glycogen  is  somewhat  mpidly  de- 
stroyed, and  the  liijuid  likewise  conUiius  no  sagar.  Now,  glycogen  is 
never  found  in  the  liver  of  animals  that  die  o^  anthrax,  bnt  sngar 
can  easily  be  detected  in  the  liver  and  the  blood. 

In  the  early  stages  of  anUiraz,  before  the  bacilli  have  appeared  in 
the  blood,  the  liver  cnntains  Inrge  qnantities  of  glycogen,  but  in 
later  stages,  when  the  blood  Ix^come  charged  with  bacilli,  nl!  tlie 
glycogen  hab  disappeared  iroiu  the  liver.  It  wmild  seem  tliat  ns  mmhi 
as  the  temperature  reaches  39*5*^  the  glycogen  dihuppears,  but  if  the 
temperature  falls  to  38**,  glycogen  appears  again  in  the  liver. 
-  In  most  oases,  however,  the  disappearance  of  the  glycogen  coincides 
with  the  Todnction  of  the  cent  ml  lemperatnre  and  the  appearance  of 
nameroas  bacilli  in  the  blood.  The  disappearance  of  the  glycogen  is 
always  accompanied  by  TtKirked  hypert/lyra?mia.  Tt  follows  that  in 
anthrax  the  glycogen  is  rapidly  converted  into  giucose,  ami  llie 
tissues  then  be(H>me  incapable  of  consuming  the  sugar  furnished  by 
the  liver. 

The  bacilli  destroy  sugar  in  liquid  caltivatioxis,  bnt  seem  to  be 
without  the  power  of  attacking  it  in  tbe  apimal  organism. 

C.  H.  B. 

Toxicity  and  Therapeutic  Use  of  Sodium  Fluoride.  Hy 

Bi.aizmt  (Compt.  rend.  Soc.  Biol.,  1893,  — 319). — Sodium  fluoride 
has  antisi'ptic  properties,  a  stateinr-nt  ot"  At'thuH  and  Huber  which  is 
confirmed  lu  the  present  paper  by  further  experiments.  It  m  recom- 
mended as  a  lotion  in  varions  affections  of  the  skin  and  mucous 
membranes;  its  toxicity  is  small,  8  centigrams  per  kilo,  of  body  weight 
having  in  rabbits  to  h«  injected  intravenously  to  produce  poisonous 
nymptoms;  the  symptoms  are  sligiit  fever,  salivation,  and  dyspncsi. 
The  animal  recovers  in  a  few  hours.  After  a  dose  of  1  decip^ram,  liow- 
ever,  the  symptoms  are  more  intense,  and  the  animal  dies  in  a  comatose 
condition.  W.  D.  H. 

Physiological  Action  of  Apooodelne.  By  L.  Guinabd  {Compt. 

rendL  Soc,  6iof.,  1893,  586 — 590). — The  experiments  were  carried  out 
on  dogs,  and  apocode'ine  hydrochloride  was  injected  hypodermically. 

TIhj  heart  is  at  first  accelerated  for  a  short  period  ;  the  animal  then 
becomes  somnolent  or  sleeps,  and  the  mte  of  the  heart  falls.  Tliis  is 
entirely  of  central  origin,  and  the  course  of  the  nervous  impulses  to 
the  heart  is  by  the  pueumogastric  nerves ;  the  phenomena  can  be 
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prevented  by  section  of  these  nerves.  The  blood  pressure  rises  in 
the  first  and  sinks  in  the  second  phase;  the  lowerintr  of  pressiii*e  is 
not,  however,  very  great  (not  nearly  as  great  as  that  produced  by 
morphine),  and  is  a  result  of  the  heart's  slower  action  rather  than  of 
Ta^dilatation. 

The  rate  of  respiration  runs  parallel  to  that  of  the  heart.  Thn 
body  temperatare  is  lowered  durinj?  the  somnolent  stage.  The 
quantity  of  oxvcron  eonsnmed  and  carbonic  anhydride  expired  is  also 
considei-ably  lessened.  The  repose  of  the  skeletal  muscles  and  the 
Hlowing  of  the  heart  and  respiration  will  partly  e.xplain  these  results  ; 
hot  another  factor  is  heliered  to  he  a  lessening  of  inter-organic 
oomhnstions.  W.  D.  H. 

Xflfects  of  Snake  Venom.  By  C.  J.  Martin  (/.  Phijsiol.,  16, 
380 — — The  venom  investig-ated  was  that  of  the  Australian 
black  Huake  (Parudechis  porpJiyriacus).  The  poisonous  constituents 
are  primary  proteoses.  Tiie  effect  on  the  blood  is  principally  dealt 
with  in  the  present  oommnnication.  The  effect  resembles  that  pro- 
doced  by  injection  of  nncleo-alhamin,  sometimes  prodacing  intravas- 
cnlar  coagulation,  and  sometimes,  with  larger  doses,  a  condition  of 
non-coagalability.  On  shed  blood,  a  snlntion  of  the  venom  retards 
coagulation.  The  venom  itself  contains  no  nncleo-albumin.  It 
probably  acts  by  liberating  nocleo  albuunn  from  the  bio  id  corpu.scles. 
This  view  is  supported  by  observations  that  show  that  the  venom 
di^ulves  both  kinds  of  blood  corpuscles  to  some  citeut.  The  very 
minnte  doses  neoessary  bear  in  the  same  directunL         W«  D* 
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Effeet  of  Oalcinm  Sulphite  on  Alcoholic  Fermentation.  By 

T.  Chiakomonte  (Staz.  Sper.  Affrar.,  23,  360— 379).— The  hot  climate 
of  the  south  of  Italy  makes  it  difficult  to  obtain  wines  which  will 
keep,  the  high  tem])erature  rendering"  a  re<,nilar  fermentation  impos- 
hible.  After  enuoierating  the  various  proposed  methods  for  keeping 
down  the  temperature  of  the  mast  during  fermeotationf  the  anthoe 
descrihes  experiments  on  the  action  of  oaloinm  snlpbite,  which  was 
shown  hy  Cseppel  to  lower  the  temperature  of  fermenting  liquids. 
Comparative  exporimeuts  were  made,  both  in  a  cellar  and  with 
smaller  quantities  in  the  laboratory,  in  which  one  quantity  of  must 
had  no  calcium  sulphite  added,  and  others  were  mixed  with  different 
amounts  of  the  salt.  The  temperature  was  observed  twice  daily,  and 
the  amounts  of  alcohol  produced  each  day  ascertained.  K:)p.  gr.,  total 
acid,  and  dry  matter  were  also  determined. 

The  following  conclnsions  are  drawn  from  the  experimental  re- 
snlts : — An  addition  of  5  to  10  grams  of  calcium  sulphite  per  hectolitre 
does  not  lower  the  tempei-ature  of  the  fermenting  liquid,  but  rather 
tends  to  stimulate  the  fermentation.   A  larger  amount  of  sulphite 
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(20  to  30  grams)  retarcU  fermentatioxi,  whilst  100  grams  per  heotolitoe 
stops  it  altogether*  Biemaki  has  shown  (Arch,  PkytioL,  49,  112) 
that  many  eubstances,  mercaric  chloride,  copper  nnlphate,  potassium 
permanganate,  4&c.,  when  added  in  small  quHntities,  accoloate  fermen- 
tatioQ  (compare  also  Kichet,  Gompf.  rend.,  114,  1 

The  stimulating  action  of  calcium  sulphite  is  greater,  the  lurtrt  r  the 
ntnount  of  ferment.  It  diiiiiiiishes  the  acidity  of  the  wine  in  propor- 
tion  to  the  amount  employed,  owing  to  the  liberation  of  the  base. 

The  lime  liberated  from  the  sulphite  neatralises  more  or  less  of 
the  acid  of  the  wine^  and  thus  diminishes  the  already  too  low  acidity 
of  the  soathem  wines ;  this  can,  however,  be  overcome  by  adding^ 
tartaric  acid  with  the  sulphite.  Whilst  the  addition  of  calcium 
sulpliite  in  sufhcieiit  amount  to  lower  the  temperature  (pnte  altei-s  the 
character  of  t)io  wine,  snialler  amounts  induce  more  complete  fer- 
mentation, but  tliu  advantage  id  too  sligiit  lu  make  it  worth  while  to 
employ  the  salt.  H.  If, 

AoHon  of  Alcohol  and  Snlphnr  on  Yeast.   By  J.  bi  Bit- 

pAtLBADK  (Compt*.  rend,  Soc.  bioLf  1893,  46 — 47). — ^Yeast  was  snp- 
pended  in  its  own  weight  of  water,  and  also  in  its  own  weight  of 
alcohol,  nnd  tlie  two  were  conipared  together.  It  was  found  that  the 
alcohol  killed  the  yeast  and  produced  cert^iin  substances  from  the 
cells  which  have  the  power  of  decolorising  (ii^drugeuisiugj  indigo- 
earmhie  and  litmns.  It  is,  however,  possible  to  prodaoe  the  latter 
resnlt  withont  killiog  the  organisms ;  this  is  accomplished  by  addini^ 
to  the  suspended  yeast  its  own  weight  of  sulphur ;  this  leads  to  tho 
evolniion  of  hydrogen  solphide,  which  is  then  decomposed  by  the 
indigo-carmine.  W.  D.  H. 

Beer  Yeast.  By  J.  Effront  {Compt,  rend.^  117,  559 — 561). — 
Experiments  made  with  Saecharcmycea  eerevUim  (Pastorianm  1, 
CarUhergt  and  Burton),  show  that  when  yeaat  is  caltivated  in  a 
sterilised  malt  wort  containing  200 — 300  milligrams  of  alkali 
flnorides  per  litre,  the  power  of  propagation  is  reduced  to  an  extent 
depending  on  the  natnre  of  the  yeast.  Worts  of  this  kind  can,  how- 
ever, serve  lor  the  cultivation  of  al)  varieties  of  beer  yeast,  providetl 
that  the  latter  have  been  habituated  to  the  presence  of  tlaorides  by 
successive  cultivations  in  solutions  containing  increasing  quantities 
of  flnorides. 

The  yeasts  which  ha^e  been  cultivated  in  these  liquids  have  a  fer* 
menting  power  very  mnch  greater  than  that  of  ordinary  yeast.  After 

five  or  six  cultivations,  this  power  may  be  increased  as  much  as  10 
times.  Farther,  unlike  ordinary  yeasts,  they  can  be  emp^ovrd  suc- 
cessfully in  distilleries  without  having  tirst  been  passed  thiuugh  an 
acid  leaven.  C.  H.  B. 

Tnuiaformation  of  Sturoh  into  Sugar  by  the  Bacillna 

anthracis.    By  Maumus  (Conip^.  rend.  Boc.  bioLj  1893,  107 — 109). — 

The  Barf  [Jus  nnthrari<i  was  gi'own  on  potato.  The  surface  of  the 
potato  then  ^ve  with  iodine,  not  the  blue  of  starch,  but  the  red  f.f 
dextrin.    Other  slices  were  then  placed  in  sterilised  water  in  tiasks  \ 
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ftfter  two  to  six  days  at  37**,  tbe  liquid  gave  redaction  with  Febling's 
ioluttoQ.  Later,  however  (six  to  seven  days),  all  the  Augar  had 
disappeared,  having  possibly  been  nsed  as  a  nntrtment  for  the  micro- 
organisms* W.  D*  H. 

Influence  of  Metallic  Salts  on  Lactic  Fermentation.  By  A. 
Chasssevam  uiid  C.  RicHKT  (^Com^t.  rend.y  117,  073 — (37.5). — The 
anthers  have  detenniued  the  quantities  of  varions  metallic  salts 
required  to  prevent  the  lactic  fermentation  of  whey,  a  distinction 
being  made  between  the  quantity  required  to  arreBt  reproduction  and 
that  necessary  to  stop  fermentation,  the  former  beiog  called  tbe  aniu 
genetic  dose  and  the  latter  the  anfibiofic  dme.  The  nntigenetic  dose 
varies  from  0  5  gmm  molecule  per  litre,  iu  the  cast-  <ji  magnesium,  to 
0  U000G5  in  the  case  of  cobalt,  the  correapondmg  values  for  the  anti- 
biotic dose  being  1*5  and  0*000065  respectively.  The  order  of  toxicity 
of  the  metals  iuvestigated  is  msgnesium,  lithium,  oalcinm,  strontium, 
barium,  alnminium,  manganese,  iron,  lead,  zinc,  copper,  cadmium, 
platiDom,  mercury,  nickel,  gold,  cobalt.  In  the  case  of  magnesium 
and  pliitinam,  the  antibiotic  dose  is  t>ii-f>e  times  as  great  as  the  anti- 
genetic  dose;  in  the  case  of  mercuiy  and  cobaU,  the  two  doses  are 
identical ;  in  other  cases,  the  mtio  vai  ies  from  2*5  to  1*2. 

C.  H.  B. 

Pxotdoljrtlo  Action  of  Bromelln.  By  R.  H.  Chittenden  (/. 
FkyM*^  15,  24U — 310). — Bromelin,  the  ferment  of  pine-apple  juice, 
appears  to  be  associated  with  a  peculiar  proteose-like  substance.  In 
the  present  paper,  attention  is  paid  to  the  character  of  the  isolated 
frrnient  and  its  action  on  tbe  three  tjpical  proteids,  fibrin,  egg- 
aibumin,  and  myosin.  The  resulting  products  (proteoses  and 
peptones)  were  analysed,  and  full  details  are  given  of  their  pro- 
perties and  percentage  composition.  W.  D.  H. 

Fratence  of  Vegetable  Trypsin  in  Fruit  of  Cucnmis  ntills- 
simuB.  By  J.  R.  Green  {Ann.  Agron.,  19,  508— 5u9.— Ferments 
which  dissolve  coagulated  alhumin  uro  rare  in  the  vegetable  kingdom. 
To  the  few  authentic  CJises  (the  pfpsic  tt'rmcTit  of  the  fruit  of  Carica 
I'iipaya^  the  papain  of  Wiirtz  and  of  V  uipiuii,  niid  the  latex  of  the 
c'omniou  iig  tree)  the  author  has  added  a  pepsic  ferment  found  iu 
germinating  lupin  seeds,  and  now  csUs  attention  to  one  fonnd  in  the 
fruit  of  Cucumis  utilitisimuSf  Hoxb.,  a  plant  indigenous  in  India.  The 
juice  of  this  frnit  dissolves  boiled  white  of  egg;  the  boiled  juice  has 
no  such  power.  It  (iocs  not  depend  on  microbes,  since  the  addition 
of  thymol  does  not  prevent  the  action.  Salt  water  di.ssolves  out 
more  of  tiie  ferment  than  pure  water.  The  author  believe*?  the 
ferment  to  belong  to  tbe  globulins  or  allied  bodies.  Like  papaiu,  it 
resembles  trypsin  rather  than  pepsin,  and  is  more  active  in  presence 
of  bases  than  iu  neutral  or  acid  media ;  the  products  of  its  action  on 
ooagolated  albumin  are  first  peptone,  afterwards  leucine. 

J.  M.  H.  V. 

Preaence  in  Fungi  of  a  Ferment  analogous  to  EmuUin. 
By  E.  BouRguKLui  (Covipt.  rend.,  117,  383— :?86).— 2.S  sprn.s  of 
fungi  parasitic  ou  living  trees,  or  growing  upon  dead  wood,  contain  u 
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■olnUe  femicAt,  which  has  the  power  of  decomposing  glacoinde8,8och 
88  amygdalin,  Ralicin,  and  coniferin,  and  it  would  eeem  to  be  throafrh 

the  medium  of  this  fermeiLt  that  tbe  fungi  are  able  tO  Utilise  88 
food  the  variouB  glucoeiideb  present  in  the  b^k,  cambiam,  and  ligneoas 
tissue  of  the  froes  or  wood  on  which  thej  live. 

No  siiiular  ierm(>nt  could  be  obtained  from  nine  species  of  fungi 
growing  upon  the  soil. 

The  ferment  can  be  extracted  in  two  ways.  Tbe  freshly-gathered 
f  nngna  is  placed  in  an  atmosphere  saturated  with  the  vaponr  of  ether 
or  chloroform,  which  causes  an  abundant  exudation  of  a  liquid  con- 
taining the  Boloble  substances  of  the  cellnlar  fluid.  In  the  other 
TTictl'oJ,  the  fnngu')  \h  rnnrL^  into  a  paste  bjf  trituration  with  BSnd,  and 
is  thou  extracted  with  water.  C*  H.  B. 

Formation  of  Saccharose  during  the  Germination  of  Barley. 
By  L.  LiNOBT  {Compt  rend,,  117,  6<>8— 670).— The  finelj-powdersd 
barley  was  treated  with  alcohol  of  9V,  which  dissolves  the  saccharose 
with  only  minute  quantities  of  reducing  sugars*   After  remoral  of 

acids  l)y  means  of  lead  liydroxide.  the  rotatory  power  and  reducing 
power  were  estimated,  before  and  after  inversion,  by  Clerget'8  jtrocess. 
4(»  lionrs  aftor  the  commeneenient  of  germiii.ition,  tlie  ])eicentaEre  of 
HHecharo*»e  is  0'99,  which,  at  the  end  of  70  houi-n,  has  increaised  Lo 
l'd5,  and  at  the  end  of  94  hoois  to  2*20,  and  then  Yenr  slowly  increases 
until  it  beco^ies  3*09  at  the  end  of  234  hoora.  Similar  results  are 
obtained  on  examining  the  infusions  obtained  by  treating  the  barley 
with  ice-cold  water.  The  reducing  sugars,  like  the  saccharose,  in- 
crt^ase  continuously  during  germination,  from  2"72  j>er  cent,  to 
0*28  per  cent.,  the  cnrves  n  presentiog  the  increase  of  the  ^ccharose 
and  the  redaciiig  sugars  being  parallel. 

The  only  substance  that  diminishes  continually  during  the  germina- 
tion of  the  barley  is  starch,  and  this  fact  affords  further  support  to 
the  conclusion  of  Browu  and  Morris  that,  under  certain  conditions, 
saccharose  is  formed  at  the  expense  of  starch.  C.  H.  fi. 

The  Bleeding  of  Plants.  By  A.  Wikler  (Bied.  Centr.,  22, 
75B—7iy.\ ;  from  Colm's  7.Vi7/-.  zur  Biol.  d.  Pjianzen,  6). — In  the  pre- 
sent paper,  the  Ui  ni  bleeding  is  used  not  only  to  denote  the  secretion 
of  sap  from  wounds,  but  aleo  the  secretion  from  leaves  and  from  fnngi, 
Ac.  At  present,  there  are  439  varieties  of  plants  known  to  be  capable 
of  bleeding  ;  probably  further  investigations  will  show  it  to  be  a  pro- 
perty of  all  plants,  or,  at  least,  all  phanerogams.  As  regards  tlie  juirts 
of  plants  which  bleed,  it  omirs  m  all  parts  of  the  i-oots  and  most 
above-ground  organs.  Temperature  plays  an  important  ])art.  Ex- 
periments in  which  young  plants  of  ilurdeum  vulyare  (which,  like 
most  Oraminea^  bleed  at  the  points  of  the  leaves)  showed  that  when 
the  sarroonding  air  is  replsced  by  an  indifferent  gss  (hydrogen)  the 
bleeding  ceases,  but  begins  again  as  soon  as  oxygen  is  admitted. 
This  would  indicate  that  bleeding  depends  on  a  direct  proces.^  of 
oxidation.  In  presence  of  ebloroforra  or  nitrobenzene,  the  bleeding 
i^  more  or  les^  checked,  so  tint  it  seems  likely  that  changes  which 
give  rise  to  bleeding  arc  not  purely  chemical. 
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Many  plants  show  certain  periods  (Iminff  which  thej  bleed,  with 
iiitennediate  periods  when  do  bleeding  occurs.  With  other  plants, 
the  bleeding;  tii  almost  continoomi.  Variations  of  ibe  limits  of  tbe 
periods  of  bleediDg  occur  with  different  plants  of  tbe  same  species. 
It  is  also  possible,  by  the  addition  of  certain  compounds  to  the  soln* 
tinn  in  wliicli  the  plants  are  prown.  to  niter  tlie  bleedinjr  period. 
Thus,  frlycerol(l — '2  per  cpnt.),  cane  Kup-ur  (5 — 10  per  cent.),  potas- 
siinn  and  aniroonium  nitnites,  sodium  piiosphate,  mnenesium  .sulph- 
ate, iron  Hulphate,  hydrochloric  and  citric  acida,  inothyl-vioiet 
(0  0001  per  cent),  oaffeme»  |  per  ^ent.,  and  quinine  hydrochloride 
( ^  per  cent.)  are  favonrable  to  bleeding.  Bleeding  is  also  increased  bj 
oxp(^snre  to  a  temperature  of  37—39";  a  temperature  of  19 — 20®  is 
insofficient,  so  that  the  commencement  of  bleeding  in  the  spring  can- 
n<»t  be  caused  by  the  increasinp^  wprmth.  Thei*e  seems  to  be  no  con- 
neetion  between  bleeding  and  new  root  prodnction.  Tht*  author's 
experiments  confirm  Hofmeister's  law,  tliat  the  minimal  bleeding  is 
in  tbe  morning  and  tbe  maximttm  In  the  sftemoon.  It  is  impossible^ 
at  present,  to  say  whether  the  daily  bleeding  is  induced  by  light. 

N.  H.  M. 

Production  of  Crystals  of  Calcium  Oxalate  in  Vegetable 
Cell  Membranes.   By  H.  K.  MUller  Cenfr.,  22,  786  ;  fm-n 

Hot.  Centr.y  1892,  111), — The  crystals  are  jrenerally  deposited  within 
the  membrane  without  contact  with  the  cull-contents,  but  are  some- 
times formed  inside  the  cells,  and  subsequently  c^radually  encluaed  m 
the  membrane.  Tbe  question  as  to  the  chemical  process  inTolred  in 
the  production  of  the  crystals  remains  undecided,  bat  it  seems  likely 
that  they  are  formed  by  the  contact  of  a  soluble  oxalate  and  a  calcium 
salt  in  the  membrane.  N.  H.  H. 

Calcium  Oxalate  in  Plants.  By  H.  Warmch  {Bied,  Cmtr.,  22, 
786 — 787 ;  from  Bot.  Centr.,  16^2, 113 ). — ^Deposition  of  calcium  oxalate 
occurs  during  the  growth  of  leaye>>,  and  probably,  also,  when  ^tbe 
leaVes  huTe  ceased  to  grow.  Oxalic  acid  is  the  solvent.  In  experi- 
ments with  Vanilla  planifolia,  it  was  found  that  Wakker's  **eiaio- 
plasten  "  became  doubly  refractive  as  they  become  older,  and  that  at 
this  period  there  are  tio  crTst-ils  present.  After  treatment  with  tiiluto 
sulphuric  acid,  thevare  r.o  longer  doubly  refrRctire.  With  int  reuhing 
age,  the  crystals  form  from  cell  to  cell,  until,  iu  still  older  leaves, 
they  are  generally  close  together,  and  at  last  the  elaioplast "  dis- 
appears. 

Caldam  oxalate  ii  ■ometimes  redisBolv<ed  in  the  plant. 

N,  H.  M. 

Amount  ol  Ethereal  Thiocarbimides  obtained  from  Rape 
Cake.  Hy  lU  iirHT  (/?iV//.  Ccmtr..  22,  732— 73a).~The  tl.io. 
carbiraides  t  ouud  in  rape  cakes  are  due  not  only  to  the  seeds  of  fnrciga 
CruciferoBt  but  also  to  home-growing  plants  ;  if  cakes  conuiui  more 
than  0*5  per  cent,  of  the  oil,  it  should  only  be  given  in  the  dry  state, 
and  even  then,  not  to  pregnant  or  milking  sniraals. 

Bape  seed  itself  contains  only  one-half,  and  even  less,  oil  than  la 
contumed  in  the  cake,  and  this  is  brlievod  to  be  duc  to  the  ht*ating  at 
70^  necessitated  by  the  process  of  manalaoture.  £.  W.  P» 
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Indian  Water-ohestnnt.  By  D.  Hooper  (P/mrm.  /.  Trans.,  53, 
22— 23).— The  Indian  wnter-cbeatnoli  (Trapa  bispinom),  an  aauatic 
plant  eztensiTely  caUivated  in  the  North* West  Provinces  of  India 
yields  nnts  whose  white  keroeiR  are  roasted  and  poandcd  to  a  floor| 

•which  is  larprcly  used  as  n  food.  The  author's  analysis  of  the 
powdered  kernels  cnve  the  following  results  in  100  parts  ; — fat.  0  97* 
susrnr  and  gnm.  1  i  36 ;  albnminons  matter,  8*41;  stnrch,  63-84; 
cellulose,  3-GU  ;  ash,  4-66  ;  water,  4t  liS.  The  Rubstance  contAiuod  1  33 
per  cent,  of  nitrogen,  and  the  •'nntrient-ratio."  that  18,  the  ratio  of 
ftlbommoDii  to  starch?  mattem,  wan  1 :  9*5 ;  the  nntnent  yalue,  80*4. 
It  is,  therefore,  as  a  food,  coropnrable  with  the  cereals,  and  is  better 
than  cleaned  rice,  which  has  the  notrient  ratio  of  1:  10*8.  The 
Trupnt  have  been  j\oUh\  for  their  power  of  taking  np  manganese ; 
thus  Gorup-Beaanez  found  I'Ol  per  cent,  of  manganese  oxide  in  the 
whole  plant  of  Trapa  natang.  The  author  found  in  the  abovc-men. 
tioned  4*66  per  cent,  of  ash  from  the  edible  portion,  only  a  xoyy 
small  quantity  of  manganese,  bnt  the  pericarp  was  very  ncii  in  tijat 
metal.  E.  B. 

Composition  of  Russian  Barley.  By  V.  Tishtchenko  {J,  Muu, 
Chem.  Nor.,  26,  163—169) — The  nntbor  has  compiled,  from  his  own 
observations  and  other  data,  a  tahlr  giving  the  amount  of  ]»rote'!d 
matter  (nitrogen  x  6-25)  in  62  samples  of  l»arley  gi-own  in  dilfereufc 
districts  of  Russia  and  nsed  for  brewing  purposes.  In  some  cases, 
the  moisture,  starch,  ash,  and  phosphoric  acid  are  also  given.  Be 
finds  that  the  nitiotren  of  crops  grown  in  the  same  district  in 
different  years  is  fairly  constant,  and  that  three  characteristic  types 
may  be  distinguished.  Polish  barley  contains  10 — 11  per  cent,  of 
albaminons  matter  ;  Tzarifzinsk  (Don  district),  barley,  15  per  cent.  • 
and  Tcherimiss  (upper  Volga  and  Kama),  barley,  12  per  cent. ;  the 
mean  percentage  for  barley  grown  in  Western  Europe  beiriL'  from 
10-5toU-5,  J.  W. 


Analytical  Chemistry. 


Deteetion  of  Ohlorinei  Bromine,  and  Iodine  in  the  same 
Mixture.  By  J.  Torert  (/.  Anal  and  Appl.  Chem.  6,  667—669).— 
The  aotbor  has  slightly  modified  the  process  originated  by  Hart  and 
communicated  by  Kebler.     The  bulb  tnbe  arrangement  has  been 

replaced  by  a  small  tube  having  only  one  small  bulb  blown  on  it,  the 
tube  heincT  h4*nt.  slightly  away  f,,,rri  tbe  porpx  ridiculRr  ahont  half  an 
inch  above  where  it  leaves  the  cork.  Above  tliu  bulb  there  should 
beabonthalf  an  inch  of  tnbe  left.  The  flask  containing  the  mixture  ia 
charised  with  ferric  snlphafe  ss  nsnal,  and  the  iodine  evolved  is 
T*!9Mj  detected  by  holding  in  the  steam  a  small  piece  of  starch- 
paper.  When  iodine  fames  can  no  longer  be  detected,  a  ciystal  of 
potassinm- permanganate  is  added,  and,  on  farther  heating,  bromine 
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i»  given  ofF,  which  is  best  detected  by  nl lowing  the  fumes  to  act  on 
iodised  starch  paper.  The  boiling  must  be  quite  brisk,  or  else  the 
bromine  wiJl  not  be  completely  expelled.  The  remdne  is  then  tested 
for  chlorine  in  the  nsnal  manner.  The  author  adylses  working  oo 
a  very  email  qnantitj  of  snbetuice.  L,  db  K. 

Titration  of  Caustic  Liquors  containing  Chlorine.  By  C. 
Ul.LMAXN  (Chem.  Zeif.,  17,  1208— 1209).— A  ine.tsured  qn«Titity  of 
the  lye  is  mixed  with  an  excess  ot*  stamlard  solntion  of  snccinic  acid 
and  heated  until  the  odour  of  hypochlorous  acid  has  gone  off.  The 
ezoe»B  of  acid  ie  then  titrated  with  siandaitl  iioda^  nsing  pheuol- 
phthalein  as  indicator. 

Snccinic  acid  expels  carbonic  anhydride  and  hypochlorons  acid,  but 
ifl  Avithont  nrtion  on  ohlorides,  and  is  also  prnf  against  oxidising  or 
dilorinating  agents.  L.  oi  K, 

Estimation  of  Kitrogen  in  Manures  containing  Nitrates. 
By  V.  8CHBNKB  (Ohem,  Zeit,  17,  977— 979).— After  reviewing  a 
1a«ge  number  of  processes,  the  author  6nally  recommends  the  follow- 
ing,  which  is  really  a  combination  of  Kjeldahl  and  Ulsch's  pro- 
cesses. A  fpw  ornms  of  the  sample  introduced  into  a  300  e.c 
flask,  and  treated  witli  ahnnt  4  praras  of  reduced  iron  and  some 
10  c.C.  of  dilute  biilpiiuric  at  id  (1  -  -2;.  After  applyinj^  a  gentip  heat 
to  complete  the  iWuctiou,  a  sutiiciency  of  sulpbaric  acid  containing 
20  per  cent,  of  phosphoric  anhydride  is  added,  and  rIpo  alittie  copper 
oxide.  The  mixture  Is  now  farther  treated  as  in  Kjeldahl's  process. 

L.  DB  K. 

Reaction  of  Hydroxylamine.  By  A.  Anoeli  (Gazzefta,  23, 
ii,  102). — A.  new  reaction  for  hydroxylamine  consists  in  adding-  t-o 
Its  neutral  acpeons  solntion  first  sodinm  hitroprosside,  then  caustic 
soda;  on  boiling  the  mixture,  it  becomes  colonicd  a  fine  magenta  red. 
The  red  colour  produced  by  phenylhydraiine  under  similar  conditions 
disappears  on  heatinor  The  test  is  very  sensitive,  hut  should  not  be 
applied  to  solutions  containing  a  largo  excfjss  of  ammonium  salts. 

W.  J.  P. 

Estimation  of  Yellow  Phosphoms.  By  O.  T6th  (Chem.  ZeU. 
17,  1244—1245). — The  phosphorns  is  dissolved  in  carbon  bisulphide! 

and  the  solution  is  diluted  with  olive  oil  and  acitated  with  solntion  of 
silver  nitrate.  The  argentic  phosphide  thus  obtained  is  oxidised  lir 
means  of  dilute  nitric  acid,  and  the  aqueous  layer  is  sepaiated  lix>iu 
the  oiL 

The  phosphoric  add  ii  now  estimated  by  the  molybdaie  method 
and  calculated  to  phosphorus.  In  four  test  experiments,  78,  93  98 
and  100  per  cent,  of  phosphorus  was  rsspectiTely  recovered.  * 

^  DB 

Estimation  of  Sulphur  In  Steel,  Iron,  Ao.  By  H,  A.  Hoopeb 
(CAesk  Aeiof,  68,  191).— The  steel  or  iron  is  dissolved  in  hydro. 

chlorio  acid,  and  the  sulphur,  evolved  as  hydrojrcn  sulphide,  is  absorbed 
iu  caustic  soda  and  subsequently  titEated  with  a.standaidised  solo* 
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tion  of  lead  nitrate.  Rapiditj  and  delicacj  ute  okimfid  Inr  ihd 
method.  D-  A.  L. 

Volumetric  Estimation  of  Lead.  By  A.  P.  Laurik  (Chem. 
Niws,  68,  211). — -To  estimate  lend  in  tlie  presence  of  hvflroehlonc 
ncitl,  it  is  directed  to  neutralise  the  acid,  add  Bodium  acetate,  avoidinpr 
iar^e  quant  itiea  of  other  salts,  then  to  titrate  with  stamlardised 
potassium  dichromate,  made  np  to  precipitate  0  0U2  j;ram  of  lead  per 
CO.,  nsing  silyer  nitrate  as  indicator,  a  yellow  tint  in  tlie  precipitate  of 
silver  chloride  indieatinir  the  end  of  the  reaction.  The  sensitiveness 
is  inflaenced  bj  the  proportion  of  chloride  present,  the  loost  satisfac* 
tory  amount  beiiif^  from  0  5  to  0  2  gram  of  Rodinm  chloride  in 
lOO  c.c.  To  obvinte  inconvenience,  nrisircr  from  tlie  formation  of 
basic  Falts  »ud  iiom  floating  particles  of  laid  chroiriate,  mo>t  of  the 
reqaired  quantity  of  dichromate  is  added  at  once,  and  the  liquid  i» 
gradaally  heated  to  boiling  with  freqaent  stirring.  B.  A.  L. 

Amy  of  Copper  Sulphate.  By  J.  Bufflk  (A  nalyst,  18,  279^ 

281). — Theanthor  e«timnte.s  tlu-  copper  electrolvticall y,  and  calculates 
it  into  the  crystallised  sulphate.  This,  on  being  heated  at  IHO"  to 
constant  wei>(ht,  loses  28  91  per  cent,  of  water.  If  now  a  sample 
loses  more  water  than  corresponds  with  the  copper  sulphate  it  cou>. 
tains,  the  excess  may  be  pat  down  to  adherent  moisture. 

For  the  pupose  of  estimating  any  free  snlphnric  acid,  20 — 50  grama 
of  the  sample  is  powdered  and  repeatedly  extracted  with  absolnte 
alcohol.  1*he  alcoholic  filtrate  is  diluted  with  water,  mixed  with  a 
■few  drops  of  pbenolphthale'in,  and  titrated  with  standard  soda. 

L.  DE  K. 

Separation  of  Copper  from  Cadmium  by  the  Iodide  Method. 
By  P.  E.  Bkownino  {Amer.  J.  Sci..  [3],  46,  280— 283).— The  author 
recommends  the  following  modification  of  the  iodide  process.  The 
solntion  containing  the  two  metals  is  mixed  with  potasaram  iodide  as 
long  as  a  precipitate  forms,  and  the  liberated  iodine  is  boiled  c£F. 
The  cuprour^  iodide  is  collected  on  a  weighed  asbestos  filter,  washed, 
dried  at  I2U — 150°,  and  weighed.  The  ti Urate  is  heated  with  potas- 
sium nitrite  and  snlphnric  acid  to  decompoee  the  excess  of  io(iide,  and 
when  every  trace  of  iodine  is  expelled,  the  cadmium  is  prH?cipitated 
by  boiling  with  sodinm  oarbcmate.  The  cadmium  carbonate  is  next 
collected  on  an  asbestos  filter,  and  converted  into  oxide  by  ignition. 

The  t«st  analyses  axe  extremely  satiBfaetory.  L.  ds  K. 

Quantitative  Analysis  by  Electrolysis.  By  A.  Clarsev  (Zaif. 
nn,,r(j.  Ciietn.,  23i— 2at>).— A  rejoinder  to  Biidorff  (Abstr.,  1893, 
ii,  3yi).  . 

Sflbot  of  FlatiQtim  In  Iioii  Solntloiifl.  By  R.  W.  Kahox  (Amer! 

Cf^em.  J.y  15,  578 — 682).— When  the  inpolnble  lesidne  of  an  iron  ore 
is  fused  with  sodium  carbonate  in  a  platinum  cmcible,  and  the  meltl 

dissolved  in  hydrochloric  acid,  some  plntinnm,  usually  about  1  niilli- 
pram,  got  .s  into  solution,  uml  this  atiects  the  eptimation  of  the  iron 
with  btandard  dichromate,  m  the  oasewheja  the  iron  ib  reduced  to  the: 
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ferric  state  by  means  of  staiiDoaA  chloride,  the  excess  of  the  latter 
Ixmg  removed  with  mereario  chloride.  The  platinum  chloride  fnno- 
tions  continnooRly,  undergoing  a  cycle  of  changee  the  net  result  of 
which  is  to  oxidise  the  ferrous  to  ferric  chloride  at  the  expense  of 
mercnric  chloride,  which  in  vf^dnced  to  merciirotis  cliloride.  Tho 
error  introduced  may  thus  be  lar^e ;  it  is  increased  by  protracted 
fusion,  by  the  presence  of  much  fi-eo  hydrochloric  ucid,  or  by  the 
addition  of  a  large  excess  of  stannous  chloride.  It  may  be  made 
small  by  avoiding  these  conditione ;  bat,  to  ensure  an  aocnrate  result, 
it  is  hest  to  free  the  iron  from  platinum  by  precipitating  it  with 
ammonia,  and  redisaolving  the  washed  precipitate  in  hydrochloric 
acid.  C.  F.  B. 

Estimation  of  7erric  Oxide  and  Alumina  in  Mineral  Phos- 
phatea-  iiy  G.  Mariaxi  and  E.  Tassklli  {Staz,  Sper,  Agrar.,  23, 
31 — 37). — The  method  of  estimating  ferric  oxide  and  alamina  by 
precipitating  the  phosphates  with  ammonia  and  acetic  acid  has  been 
almost  entirely  superseded  by  Glaser's  method  (Abstr.,  1890, 420),  on 
account  of  the  partial  precipitation  of  lime  and  the  partial  solubility 
of  the  phosphates  in  the  acetic  acid.  Another  cause  of  error  which 
seems  to  have  been  overlooked  is  the  sparing  solubility  of  ferric  ortho* 
phosphate  in  hot  water  (Sestini,  Staz.  Sper.  Agrar.^  1875).  The 
following  modification  is  recommended  as  giving  accurate  and  con- 
cordant resalts  as  shown  hj  experiments  with  solations  of  knovni 
strength.  Glaser's  method  gave  somewhat  lower  results  except  with 
basic  slag;  in  this  case,  however,  the  results  were  higher,  owing  to 
the  presence  of  manganese,  which  is  liable  to  be  precipitated  with  the 
iron  and  ahiminium. 

Tho  phospliate  (1 — 5  fj^nuns)  is  boiled  with  hydrochloric  acid 
(15  c.c.)  for  about  10  minutes,  diluted  with  water  (2  parts),  and 
oxidised  hj  means  of  crystals  of  potassium  chlorate  and  a  few 
drops  of  nitric  acid,  the  whole  being  boiled  to  expel  most  of  the 
chlorine.  It  is  then  filtered,  washed,  the  filtrate  made  np  to  about 
150  c.c,  and  a  solution  of  ammonium  phosphate  (0*5  gram)  added, 
then  ghit-inl  :i<<'fir  acid  (2  c.c.)  and,  drf)p  hy  drop,  ammonia  until  a 
sliirht  perniaiient  prccipitnto  is  product  d,  atter  which  slightly  ammo- 
niaeal  water  ia  gradually  added  until  a  slightly  alkaline  reaction  is 
obtained ;  acetic  acid  (2  c.c.)  is  now  added,  the  whole  shaken,  and 
left  for  two  hoors.  The  clear  liqnid  is  decanted  through  a  filter,  the 
precipitate  being  washed  with  a  1  per  cent,  solution  of  ammonium 
phosphate  ;  the  funnel  containing  the  precipitate  is  pnt  over  the 
snmc  flask,  nnd  the  precipitate  redissolved  by  ponrinj^  on,  drop  by 
drop,  hydjrochloric  ucid  (sp.  j^r,  1'12).  Alter  washinfj^  the  filter  suffi- 
ciently, the  iron  and  alumina  are  again  precipitated  as  before,  then 
left  for  an  hour,  decanted  through  a  lilter,  washed  with  ammonium 
phosphate  solution,  dried,  ignited  (with  filter)  at  a  dull  red  heat, 
and  weighed. 

This  modification  gives  as  good  or  better  results  than  Glaser's, 
but  it  may  be  possible  to  improye  the  method  still  further. 

N.  H.  M. 

▼oii,  Lx?i.  ii.  7 
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SttJjuatloii  of  ChroBiliim  in  7enodhrome.  By  J.  Sp^llie 

and  S.  Kalman  (Ghem.  ZeU.,  880,  1207— 1208).— The  antl.ois  mix 
0'35  gram  of  tliQ  finely-powdered  substanco  witli  8  ^:rnms  of  sodium 
hydroxide  and  4r  grams  of  sodium  peroxide,  and  iguito  for  about  an 
hour  in  a  silver  dish  with  occusionnl  stirring.  After  cooling,  t)u* 
mass  is  dis.^olved  iu  water,  and  any  sodium  ferrate  or  manganatt? 
decomposed  by  adding  more  sodium  pei*oxide  ;  the  excess  of  the 
latter  being  removed  by  passing  a  current  of  carbonic  anbydride,  and 
gently  warming.  The  cbromate  is  then  estimated  by  means  of  a- 
ferroas  salt  according  to  Scbwan*8  method*  Xi.  db  K. 

'Amy  of  Tin  Ores.  By  H.  W.  Behvic  and  W.  H.  Dbrbicc 
(/.  Sin;.  Chem.  Ind,,  11,  662— 667).— Tbe  ore  is  polverised  nntil  it 
will  pass  throngb  •  sieve  of  60  meshes,  or  for  low  grade  ores  contain-^ 
ing  much  iron  one  of  00  meshes,  to  the  linear  inch  ;  2r>0^rain8  of  it 
is  then  boiled  for  half  an  hour  with  3  oz,  of  hydrochloric  acid  nnd 
i  oz.  of  nitric  acid,  and  the  residue  carefully  washed  by  irccantation ; 
wolfram,  if  preseut,  may  be  dissolved  ouL  by  ammonia.  The  residue 
is  then  washed  on  a  vanning  shovel,  when,  by  skilful  manipulation, 
the  free  silica  can  be  washed  away  without  the  loss  of  a  trace  of  tin* 
leaving  nearly  pure  cassiterite.  In  many  cases  tho  percentage  of 
deaned  cassiterite  famishes  sufficient  information,  but  whan  it  is 
required  to  know  tho  actual  percentage  of  tin,  50  grains  of  this  oxide 
is  reduced  by  potassium  cyanide  with  the  followinL'*  precautious. 
The  cyanide  should  be  pure  and  finely  powdered,  and  buili  it  and  all 
the  appui  aLus  should  be  thoroughly  dry ;  crucibles  about  3  iu.  high,  of 
a  finc'grained  day  and  of  a  smooth  interior,  should  be  used,  otherwise 
numerous  minute  prills  of  tin  adhere  to  the  crucible  and  cannot  be- 
collected.  A  layer  of  cyanide  is  first  rammed  into  the  crucible,  then 
the  mixture  of  oxide  with  300  grains  of  cyanide,  and  finally  a  covering- 
of  cyanide.  The  crucible,  closely  covered,  is  then  placed  in  a  nmffle, 
already  at  a  low  red  beat  that  tlie  cyanide  may  fuse  rapidly,  but  not 
froth.  After  10  minutes,  the  crucible  is  gently  shaken  to  wash  down 
prills  from  the  sides;  the  heat  is  then  raised  to  a  bright  red  for 
another  five  minutes.  The  traces  of  silica  present  form  a  globule  of 
gi^enish  slag,  less  fusible  than  the  cyanide.  As  the  temperature  is 
raised,  this  detaches  itself  from  the  metal  and  ri&cR  to  the  surface. 
As  soon  as  this  has  occurred,  \he  crucible  is  allowed  to  cool»  and  its 
contents  treated  with  boiling  water,  when  the  button  of  metal  is  left 
in  a  state  fit  for  weighing.  The  results  leave  nothing  to  be  desired 
iu  pumt  u£  accuracy.  M  J.  S. 

Separation  of  Copper  from  BiBmntli.  By  E.  V.  Smitk  (Zeiu 
anorg,  CAem.,  5, 197— ii^Sj.— rejoinder  to  Classen  (Abstr.,  18d3,  i,. 
495). 

Separation  of  Copper  fVom  Biamuth.   By  A.  Classed  (Zeif. 

aui'itj.  Clit'm.,  5,  299). — A  r(j)ly  to  Smith,  wlio  iias  pointed  out  au 
error  iu  the  author's  work  ou  electrochemical  analysis. 
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Quantitative  Separation  of  Metals  in  Alkaline  Solution  by 
means  of  Hydrogen  Peroxide.  By  P.  Jaxnasc  ii  and  J.  Li  sinsky 
{Ber.,  26,  2908—2912;  compare  this  vol.,  ii,  'S2). —Separation  of  BU^ 
muth  j'nmi  Copper* — BUmath  and  copper  (about  0"3  gram  of  each)  are 
dissolved  in  ooocentrated  nitrie  amd  (5  o.e.),  diluted  irith  water 
{50  c.c),  and  the  bismuth  precipitated  by  means  of  a  mixture  of  3  per 
oent.  hydrogen  peroxide  (50  c.c.)  and  concentrated  ammonia  (15  c.c), 
care  being  taken  to  avoid  loss  by  frothing.  The  precipitate  is  washeii 
first  with  a  mixture  of  liydrogen  peroxide  (2  vols.),  concentrated  am- 
monia (1  vol.),  and  water  (8  vols.),  secondly  with  warm  dilute  am- 
monia (1 :  8),  and  tinally  with  hot  water ;  the  complete  removal  of  the 
copper  is  attained  with  difficulty.  The  bismuth  oxide  is  dried  at 
90 — 95%  i^ited  with  the  filter  paper  in  a  platinum  dish,  and  the  residue 
disKilved  in  nttrio  acid,  and  ignited  until  its  weight  is  constant.  The 
copper,  after  conversion  into  sulphate  and  removal  of  the  nitric  acid, 
is  precipitato'l  by  the  proloncfd  action  of  hvdrogen  Bulphide,  and  the 
precipitate  converted  int^)  oxide  by  ignition  in  a  Btream  of  oxys^en. 
The  analytical  results  show  that  the  amount  of  bismuth  obtanu d  is 
in  excess  of  the  theoretical  by  0*2 — 0'3  per  cent.  Heating  the  inj^uid 
immediately  after  the  precipitation  of  the  bismuth  appears  to  be 
without  marked  resnlt^  except  that  traces  of  copper  are  retained  by 
ihe  bismuth  oxide,  and  can  only  be  removed  by  redissolving  it  and  re- 
prpcipitatini2:.  The  addition  of  hydroxylamine  (Abatr.,  1893,  ii,  500) 
18  attended  hy  n  Rimilnr  rosulty  the  bism.uth  oxide  being  deposited  as 
a  white,  crystalline  powder.  J.  B.  T, 

Bstfmatlon  of  Qold  and  Silver  In  Antimony  or  BIsmnflL 

By  S.  A.  Smith  (/.  8oo*  Okem.  Jnd.^  12,  316— dl9).— il<«ay  of 
AnHmtmyfor  Ootd  and  SUver,  \gi  Method. — ^The  sample  is  powdered 
in  an  iron  mortar,  passed  through  a  sieve  of  80  holes  to  the 
linear  inch,  and  well  mixed.  500  grains  of  the  powder  is  ihrn 
mixi  il  with  30(^0  g-ralns  of  litharge,  put  into  an  earthen  crucible, 
and  iusud  in  au  au*  furnace,  the  crucible  being  partly  covered 
dnrinff  the  opmAion,  which  lasts  about  15  minutes.  The  melt  is 
pouzed  into  an  ingot,  and,  after  cooling,  detsobed  from  the  slag. 
The  lead  button,  although  a  Httle  hard,  is  malleable,  and,  after 
being  scorified  to  a  convenient  size,  it  may  be  cnpelled  in  the  ordinary 
•way.  The  gold  is  afterwards  parted  from  the  silver  by  rrx^ans  of 
nitric  acid.  When  assaying*  samples  fairly  rich  in  gold  or  silver, 
small  quantities  of  the  precious  metals  may  l>e  retained  by  the  slacf. 
The  latter  sboald  therefore  be  a^ain  fused  with  500  grains  of  Uthurgo 
and  20  grains  of  oharooal,  and  the  lead  button  thus  obtained  oupeHed 
as  before. 

2nd  Method. — 500  grains  of  the  sample  of  antimony  is  fused  with 

loOO  grains  of  litharge,  200  grains  of  nitre,  and  200  grains  of  sodium 
carbonate.  The  fusion  is  generally  complete  in  15  minutes,  and  the 
buttons  of  lead  may  be  at  once  cupelled  without  previous  scorifica- 
lion,  thus  gaviog  coutiidcrabio  time.  The  test  aualysen  are  satisfac- 
tory. 

Astay  of  Bi$m$iih,-^The  metal  is  melted  under  a  layer  of  charcoal, 
and,  after  adding  a  piece  of  resin,  it  is  poured  into  moulds  so  as  to 
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obtain  buttons  weip-hinir  about  500  grains.  After  afljnstlnE^  them  to 
exactly  r)00  gmins,  tlicy  are  fit  once  carefnllj  cnpelled  in  a  mutlle  at  a 
slightly  lower  temperature  than  tliai  emplojed  for  the  cupellation  of 
lead.  The  resulting  battonB  of  gold  and  silver  are  then  treated  as 
before  with  dilute  nitric  acid.  L.  db 

Sodium  Peroxide  in  Water  Analysis.  By  8.  RrnFAr.  and 
H.  J.  Bi  LT  (rjiem.  Npws,  68,  IIMJ— li»l). — It  is  found  that  on  treatinp: 
potable  water,  oi-  water  contaminated  with  fresh  sewao^o,  with  sodium 
peroxide  (lu  a  solution  containing  2  gram«  per  litre)  instead  of  witli 
alkaline  permanganate,  only  part  of  the  organic  matter  is  attacked, 
and,  conseqnentljy  after  snch  treatment,  the  waters  yield  a  further 
quantify  of  ammonia  with  pernniDtrauate ;  this  residoal  organic  matter 
is,  however,  much  moi-e  readily  oxidised  than  the  organic  matter  that 
has  not  been  treated  with  the  peroxide.  D.  A.  L. 

Amount  of  Glucose  in  Beets  and  in  Diffusion  Juice.  By 
H.  Claissbk  (Bied,  Centr,,  22,  769— 771).— The  percentage  of  glnc- 
ose  present  in  beet>root  shonld  be  estimated  in  the  root  itself  and 

not  in  the  expressed  juice. 

Slices  of  the  i*oot  are  digested  in  water,  basic  lead  acetate  is  added 

(not  in  excess),  and  the  wliole  further  dipi^ested  ;  the  solution  is  t'len 
neutralised  by  calcium  carbonate,  in  order  tliat  there  may  be  no  tree 
alkali.  After  filti-ation,  the  le&d  is  precipitated  by  soda,  and  the 
sugar  present  estimated  by  means  of  Fehling's  solution. 

B,  W.  P. 

Estimation  of  Glycogen.  By  J.  Weidkhbaum  (Pfiugers  Archiv, 
54,  319 — 332). — The  research  consisted  in  a  critical  investigation  of 
Frankel's  method  of  separating  and  estimating  glycogen  (Abstr.,  1893, 

i,  386). 

The  glycogen  obtained  by  this  method  is  very  im])ure  ;  tlissoWed 
in  dilute  potash,  it  gives,  after  neutralisation  witti  hydrochloric  acid, 
a  fairl;^  heavy  precipitate  with  Briicke's  reagent.  The  longer  the 
organ  is  treated  with  trichloracetic  acid,  the  greater  is  the  nitrogen 
present  in  the  sO'Called  glycogen  extracted;  in  some  cases,  almost 
half  the  sulistance  is  profeid.  The  residue,  also,  is  not  freed  from 
glycogen  by  the  extraction,  nearly  a  thiiti  of  the  total  glycogen  being 
left  behind.  W.  D.  H« 

Colour  Beaetion  of  Phenylhydraslne  on  Idgnin  and  Aide- 
hydes.  By  B.  Nickel  ((7&em.  ZeU.,  17, 1209, 1243— 1244).— Wood, 

immersed  in  a  solution  of  phenylbydrazine  hydrochloride,  turns  pale 
yellow,  the  colour  deepening  on  the  addition  of  dilute  hydrochloric 
acid.  After  the  lapse  of  an  hour,  or  sometimes  several  hours,  the 
colour  changes  to  a  distinct  green.  Wood,  and  ]>articularly  bamboo, 
immersed  in  a  solution  of  hydrai^iue  sulphate,  acquires,  after  a  few 
minutes,  a  clear  yellow  colour,  which  turns  orange  on  adding  hydro- 
chloric acid. 

Hydrazine  sulphate,  added  to  a  solution  of  vanillin,  jiroduces  a  deep 
jellow  colomtion,  but  no  precipitate ;  the  addition  of  hydrochlorioaoid 
giyes  a  fioecnlent,  yellow  precipitatCi  bat  this  did  not  torn  oiaogew 
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PiperoTinl,   paraliydrozjbenzylaldehyde,  and  saliojlaldeliyde  srire 
aimilAr  coloratious.  h,  DS  K. 

Estimation  of  Oxalic  aoid.  Bj  A.  Gunx  (Pharm.  J.  Trans.,  53, 
406 — 4L0). — ^The  anthor  proposes  to  nse  the  yellow  ooloar  of  ferrons 
oxalate  as  a  means  of  determiDing  oxalic  acid  in  certain  cases  where 
the  ordinary  methods  are  not  readily  applicable.   Absolute  accuracy 

is  not  clairmHl  for  tho  process,  bat  it  appears  to  be  specially  useful  for 
estimating  oxalic  aciil  when  mixed  with  tartaric  acid.  The  solution 
of  ft  rrous  salt  preferred  is  tiiat  of  the  phosphite,  whieh  is  nearly 
colourletis,  and  tlie  duterminatiuQ  in  made  colorimctrically  by  com- 
parison ia  Keflsler  glasses  with  a  standard  solution.  The  coloar  i<i 
<iestrojed  by  the  stronf^  mineral  acids,  and  the  reaction  is  also  inter- 
fered with  by  the  presence  of  mach  alam.  The  resnlts  are  improved 
by  a  preUminary  neatralisation  of  the  acids  by  ammonia*  Coloured 
solutions  mar  be  fii  st  t'cated  with  animal  charcoal,  and  any  residnal 
tint  allowed  lor  io  the  comparison,  K. 

Xstimation  of  TftnxiJii  and  Oallio  wdd.  By  W.  P.  Drgapbe 
(/.  Soe*  Cheni.  Jml.,  12,  412 — 415). — The  anther  recommends  the 

following  process.  The  solution  containing  the  tannin  and  gallic 
acid  is  heated  to  80%  and,  after  adding  some  pure  barium  carbonate, 
n  stiindard  solution  of  copper  snlphnte  is  added  nntrl  a  drop  of  the 
MTT  ^  rnatant  liquid  j-ives  a  faint  brown  eoluration  when  mixed  with 
puLii.s.siuni  feriocyanide.  Another  portion  of  the  solntinn  is  preci- 
pitated by  means  of  gelatin,  and,  alier  iilteriug,  tliu  iitrabion  is 
repeated.  The  difference  in  c.c.  o£  copper  solntion  between  the  two 
estimations  is  the  measure  for  the  amount  of  tannin.  The  copper 
solution  should,  of  course,  be  checked  with  pure  tannin  and  also  with 
gallic  acid,  as  the  latter  requires  a  much  larger  amount  of  eoppc^r 
for  prscipiiatiou  than  tannin  does.  L.  d&  K. 

Analysis  of  Tanning  Materials.  By  A.  (Iawalowskv  {Zeit, 
4tnaL  Chem,t  32,  618"— 619 ;  from  BreslewsleC^  Handworhrbuah  fUr 
Fharmacie). — An  extract  of  the  material  is  precipitated  with  the 
smallest  possible  excess  of  copper  acetat^e,  and  after  a  time  is  filtered 
by  suction  through  a  dried  and  weighed  filter;  the  precipitate  is 
washed  with  cold  water,  dried  until  the  weight  i^^  constant,  and  in- 
ciuei'ated.  The  asli  is  dissolved  in  nitric  acid  m\d  again  ignited  to 
determine  tlie  copper  as  oxide.  Tlie  diili  rence  crives  the  total  tannin, 
gallic  acid,  j>ectin,  *fcc.  Another  part  of  the  extract  is  evaporated  t<i 
a  syrup,  treated  with  alcohol-ether  (2  :  1),  and  the  pectin  with  traces 
of  albumin  and  casein  filtered  off;  the  alcohol-ether  is  evaporated 
from  the  filtrate,  and  the  residue  dissolved  in  hot  water  and  filtered 
from  fat  and  resin.  The  cold  filtrate  is  now  mixed  with  copper  acetate 
and  ammonium  hydrogen  carbonate;  this  precipitates  the  tannin, 
leaving  copper  gallate  in  solution.  The  pectin  precipitate  is  dissolved 
from  the  tilter  with  hot  water,  and  the  cooled  holutiuu  )>recipitate<l 
with  copper  acetate.  Both  these  precipitates  are  treated  like  the 
former  one ;  the  gallic  acid  is  then  known  from  the  difference. 

If..  «r.  s* 
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Separation  of  Uric  acid  from  Xanthine.  By  J.  HoBBACZEWsrr 
{Zeit.  ^hysioL  Chem.,  18,  341 — 350). — In  view  of  a  certain  amonnt  of 
nostile  critioism  which  has  followed  the  publication  of  the  anthov'a 
TiewB  on  the  origin  of  nric  a€id  in  the  organism  from  nacle'in,  he 
admits  that  the  separation  of  aric  acid  from  xanthine  bases  is  difficalt. 
Artificial  tnixtnres  of  mir  acid  and  xanthine  showed  a  loss  of  nric 
acid  when  tliat  subst  iiicc  was  estimated  by  Fokker's  method.  The 
separation  of  the  two  substances  by  mt  aus  of  hydrochloric  acid 
led  to  better  results;  but  there  is  atiii  a  uotewortii-y  loss,  hy  meaus 
of  cfmoentraled  sulphuric  acid,  the  miztare  being  allowed  to  stand 
fiye  hours,  the  loss  is  inconsiderable,  the  greatest  difference  beliig 
0*005  gram.  If  longer  than  five  hours  is  allowed  to  elapse,  some 
xanthine  is  precipitated  also. 

The  same  metlu^d  vr&s  sacoessfnllj  carried  out  in  the  separation  of 
uric  acid  from  guanine.  W.  D.  H. 

Preoipltabillty  of  Uiie  wM  andBasM  of  the  Urio  aoid  Group 
as  Onproiu  OxUla  OoxapoundB.  Bj  M.  KsUobb  (Zeit,  phyaud^ 
Ghem^  18,  351 — 357). — the  nso  of  copper  sulphate  and  sodium 

hydrogen  sulphite,  all  xanthine-like  substances  which  contain  a  sub- 
stituted NH-group  are  precipitated  from  hot  solutions  as  compounds 
with  cuprous  oxide.  Theobromine  is  a  noteworthy  exception.  As  a 
quantitative  method,  it  is  as  good  as  ammoaiacal  silver  solution. 
The  use  of  sodium  thiosulpbate  as  a  reducing  agent  gives  a  means  of 
separating  adenine  and  hypoxantbine,  and  probably  also  of  guanine 
and  xanthine.  W,  D.  H. 

Assay  of  Naphtholsulphonic  and  Naphthylaminesulplionio 
acids.  By  W.  Vaubel  {Chem,  Zeit.,  17,  12G5— 12G6). — The  sulph- 
onic  acids  may  be  divided  into  three  classes : — 1.  Those  which  gener- 
ally absorb  only  I  atom  of  bromine ;  2.  Those  whioh  slowly  absorb 
ssTeral  atoms  of  bromine;  3.  Those  which  do  not  combine  with 
bromine  at  all.  Only  those  of  the  first  olass  can  be  readily  assayed 
by  the  author^s  process.  They  comprise  :  a,  naphthionic  acid; 
bt  Dahl's  (lisnlphonic  acid  TI ;  c,  Dahl's  disulphonic  acid  lEI ;  para- 
monosulphuuic  acid  (2jBr)  ;  6,  naphthylenediaminemonosnlphonio 
acid. 

The  aualy'sis  is  carried  out  by  di:s8olving  a  known  weight  of  the 
compound  in  water,  and  adding  excess  of  potassium  bromide  and 
dilute  sulphuric  acid.  Standard  solution  of  potsssium  bromate  is 
then  added  from  the  burette  until  the  liquid  contains  free  bromine. 

li.  S>E  K. 

Hiibl's  Iodine  Absorption  Process.  By  W.  Fahrton  (Cham. 
ZtU.,  17,  llUU) .— Tiiu  author  (Abstr.,  1893,  ii,  103)  has  demonstrated 
that  the  action  of  Hvibrs  reagent  on  oils  is  not  quite  so  simple  as  has 
been  supposed,  and  that  iodine  is  also  absorbed  by  other  fatty  con- 
stituents. In  this  view,  the  author  is  supported  by  Qantter,  who  has 
found  that  cycn  saturated  fatty  acids  combine  with  iodine. 

The  author  has  tried  to  improve  the  process  by  substituting 
methylic  alcohol  for  ethyiic  alcohol  in  preparing  the  reagent,  but. 
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excepting  the  fact  tluit  the  solatiou  keeps  better,  no  special  advantage 
accrues  therefrom.  L.  ds  E. 

Heducing  Action  of  Rancid  Fat  and  Lard  on  Silver  Nitrate. 

By  G.  Maruni  (Sfnz.  Sper.  Agrar.,  23,  355—359). — Experiments 
■were  made  with  Brulic's  nitiute  of  silver  test  for  margariue  (Abstr., 
18.91,  506).  Pare  butter  gave  no  colour,  and  pure  margariue  did  uot 
give  the  red  colour  mentioned  by  Bmll^.  But  in  presence  either  of 
rancid  bntter  or  rancid  margarine  there  was  either  a  blackish  deposit 
or  a  mirror,  according  to  the  degree  of  rancidity.  Fresh  hpg's  fat, 
on  the  other  hand,  reduced  the  silver  salt,  acqaii*ed  a  more  or  leSB 
intense  red  colour,  and  formed  a  brownish  deposit. 

An  examination  of  the  deposits  oljtainod  on  the  one  hand  from 
raucid  butter  and  imirgariue,  and  ii-uin  fresh  laixi  on  the  other, 
showed  that,  whilst  the  former  consisted  of  sUTer  oxide  and  silver,  the 
latter  contained  snlphide  as  well  as  oxide  of  stiver.  It  is  thus  seen 
that  lard,  like  the  oils  of  some  Cruciferie,  contains  sulphur.  In  con- 
firmation of  this  it  was  found  that  Benedikt's  reaction  for  oolsa 
(Anal.  il.  F^fte^  227)  is  also  shown  by  lard. 

The  reaction  is  thus  nseless  for  the  detection  of  maxgarine  in  butter. 

N.  H.  M. 

Pennetier's  Method  for  detecting  Margarine  in  Butter.  By 
A.  Pim  (Sku.  Bpw,  Agrar.,  22,  131-<ld7,  and  23,  35—43).^ 
Several  examinations,  by  Pennetier's  microsoope-polarisoope  method, 
of.pnre  butter  and  butter  mixed  with  varions  amounts  of  margaiioe 

were  made,  the  resnltn  of  which  nro  shown  in  a  colourod  plate.  An 
examination  was  also  made  of  the  fat  of  natural  butter,  whicli  was 
obtained  by  meiLin^  the  butter,  allowing  it  to  partially  solidify,  and 
separuiing  the  solid  portion ;  this,  when  examiued  with  the  polari- 
soope,  showed  a  red  groond  with  detached  yellowish  and  greenish 
particles,  whDst  ordinary  butter  shows  a  red  ground  mostly  covered 
with  a  confused  mass  of  various  colours. 

Some  of  the  objections  to  Pennetier's  method  are  the  difficulties 
intr^xbiped  by  contiitioris  of  temperature,  the  effect  of  added  crystal- 
lint  ;iud  amorphous  Huhstances,  and  the  manner  in  which  the  mar- 
garine may  have  been  mixed  with  the  butter.  As  regards  the  lir^t, 
the  author  observed  no  difference  between  butter  which  had  been 
melted  and  cooled  quickly  and  butter  which  had  been  slowly  cooled. 
With  butter  containing  margarine  which  bad  been  kneaded  in,  the 
method,  gives  good  results,  but  when  churned  with  the  butter  the 
mixture  hehnved  like  pure  butter. 

Very  rancid  and  mouldy  butter  gave  the  margarine  reaction.  The 
inner  poi'tions  of  rancid  butter,  which  had  no  mould  on  the  surface, 
gave  a  negative  optical  reaction,  whilst  the  outer  portion;)  gave  a 
positive  reaction.  vMtHtm 

The  method  will  show  the  presence  of  margarine,  but  is  limited  in 
its  application,  N.  H.  M. 

Estimation  of  Nicotine  in  Tobacco.  By  R  Kissmng  (Zeif. 
anal.  Chem..,  32,  567 — 571). — The  author  vindieate.s  his  method 
againjiiL  the  strxutuies  of  Yedhidi  (Abstr.,  1893,  ii,  504),  and  asserts. 
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ihat  if  luB  inatrncfcions  are  accnrmtelj  followed,  the  ethereal  extract 

>vlll  contain  no  ammonia,  that  no  niootine  will  l)o  lost  during  the 
distillation  of  the  ether,  and  that  iho  results  of  his  method  tLfpcee 

closely  wifli  flidsc  of  Popovici  (Abstr.,  1880,  802).  The  extraction 
with  ether  .should,  however,  follow  as  quickly  as  possible  the  addition 
of  the  soda  to  the  tobacco,  as  otherwise  a  lofes  of  nicotine  ma}"  take 
place.  M.  J.  S. 

Farfnraldehyde  Reactions  of  Alkaloids.    By  N.  Wkxoee 

(Chem.  Zeii.y  17,  9.50 — 9iy\). — When  two  or  thi-ee  drops  of  a  mixture 
of  sulphnric  acid  and  fui-fnraldohyde  (.5  drops  to  10  c.c.  acid)  is  added 
to  a  minute  parlii  h^  of  an  alkaloid,  a  characteristic  colour  makes  its 
appearance,  and  the  author  has  tabulated  the  resnlta.  The  methotl  is, 
however,  only  of  distinofc  value  in  the  case  of  veratrine.  This,  when 
robbed  with  a  glass  rod  moistened  with  the  reagent,  gives  first  a 
yellowish-f^reen,  and  then  an  olive-green  mixture ;  the  edt»«8,  and  the 
whole  of  the  mixture  afterwards,  torn  a  l^autifnl  blue.  On  warminp*, 
the  mixture  gradually  acquires  a  purple-violet  colour.  The  bliu-  Puh- 
staiice  obtained  in  the  cold  is  insolable  in  alcohol,  ether,  or  chloroform. 
The  least  amount  of  water,  or  alkali,  decolorises  the  solution,  and  on 
adding  much  water  a  fairly  permanent  yellow  solution  is  obtained. 

Excepting  sabadillinei  no  other  alkaloid  gives  the  reaction,  aU 
though  the  test  with  that  alkaloid  is  not  quite  so  satisfactory.  If 
instead  of  sulphnric  acid  other  acids  are  nsed,  the  reaction  does  not 
manifest  itself .  L.  de  K. 

Estimation  of  Nitrogen  and  Proteids  in  Milk  and  its  Pro. 
ducts.  By  L.  Caiu;ano  (Siaz,  Sper.  Agrar.,  22,  2(31 — 263). — Accord- 
ing to  L'H6te  (Abstr..  1889,  438  and  746),  and  Oddy  and  Cohen 
(Abstr.,  1890,  1466),  Kjeldahl's,  method  is  not  suitable  for  certain 
sobstances ;  with  some,  it  gives  coloured  solutions  after  prolonged 
heating,  and  low  results  are  obtained  owintr  to  incomplete  oxidation, 
and  to  loss  of  ainnioniuin  sulphate  during  tiie  he^ntine^.  Meno/'/i.  and 
also  Musso  {(fozzrffd,  6).  estimated  nitroLrcn  in  milk  and  its  products 
by  Dumas',  and  by  Will  and  Varrentrapp*8  methods;  they  both 
found  that  the  Will  and  Yarrentrapp  method  gave  low  results  (com- 
pare  also  Yiolette,  Abstr.,  1889,  546,  and  Aubin  and  Alia,  %hid,,  648 
and  925).  - 

The  author  estimated  the  nitrogen  in  milk,  Kmmenthaler  cheese, 
and  cheeses  prepared  from  mare's  milk  and  from  sheep's  milk,  , 
emploN  Inn;'  both  Dnmas'  and  Kjeldahl's  methods.  Proteids  were  also 
determined  in  milk  by  liitthausen's  method.  The  modification  of  the 
Kjeldahl  process  was  that  recommended  by  the  Directors  of  the 
Italian  Agricultural  Stations,  with  due  regard  to  prscantions  men- 
tioned by  Zecchini  and  Vigna  (Abstr.,  1881^  649),  and  by  Proskauer 
and  Ziilzer  (Chem.  Cen/r.,  1885,  17).  In  every  ease  exeej)t  one,  the 
Kjeldahl  results  were  somewhat  lower  than  those  obtained  by  Dumas* 
method,  but  the  dilTf^reuce  was  generally  vi-ry  sli'^ht. 

For  milk  analysis,  the  Kjeldahl  proetbs  is  niueh  less  troublesome 
than  Dumas'  method,  and,  although  somewhat  slow,  several  deter- 
minatioas  can  be  carried  on  at  once.  N.  H.  M. 
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Otaoenrations  on  Optical  RotatioxL  By  J.  A.  Le  Bel  (Bull, 

F^or.  Chim.,  [8],  9,  674—680). — The  experiments  recorded  in  this 
paper  were  made  to  throw  light  ou  the  law  of  the  chanfje  of  sign 
when  the  radicles  of  optically  active  compounds  are  i-eplaced  by 
others,  notably  by  acidyl  groups  and  balo^n  atomi.  The  author 
miten  at  length  into  his  own  theoretical  Tiews  and  those  of  Guye. 
His  oonolnsbns  are  not  definite,  bat  he  states  that  the  optioal 
action  appears  to  increase  with  the  mass  (Gaye's  hypothesis). 

Methylpi-opylcarbino]  is  prepared  by  the  hydrogenation  of  the 
mixed  ketone  obtained  by  distilling  calcium  acetopropionate.  After 
gi-owing  Fcriinlliutti  ijlancum  in  its  solution,  it  becomes  lajvoiotatory  ; 
the  chloride  is  slightly  dextrorotatory,  and  the  iodide  more  so.  The 
taiiario  chlorhydrins,  methylpropyloarbinol  and  its  derivatives,  as 
well  as  ethyl  propylcarbinol,  were  examined.  The  iodide  from  the  la«t 
compound  is  1  re vo rotatory,  not  dextrorotatory,  as  stated  (Abstr.,  18^3, 
i,  246).  Derivatives  of  methylamylcarbinol,  propylglyuol,  the  ethereal 
lactates,  and  isobatylamyl  ether  were  also  examiniwi.       A.  E.  L. 

Electromagnetic  Rotation  of  the  Plane  of  Polarisation  of 
some  Adds  and  Salts  In  different  Solvents.  By  O.  Hosbubo 
(^Zeit.  physikdt.  O^am.,  12,  401— 415). ^In  order  to  ascertain  whether 

a  connection  exists  between  the  magnetic  rotation  of  an  electrolyte 
and  its  electrolytic  dissociation,  a  nnmber  of  fatty  acids  and  of  in- 
organic salts  were  examined  in  solution  in  wat^r  and  in  other  solvents. 
Benzene  and  toluene  were  used  jis  solvents  for  the  fatty  acids,  and 
nu  tb  vlic  alcohol  for  the  sahs  examined.  The  rotation  of  the  fatty 
acids  is  independent  of  the  solvent,  and  is  the  same  in  aqueous  solu- 
tion, in  bensene,  and  in  toluene ;  this  holds  even  in  the  case  of  the 
chloraoetio  acids,  which  most  be  regarded  as  strongly  dissociated  in 
aqneons  solution.  The  inoiganic  salts  taken  were  potassium  iodide, 
sodium  and  barium  bromides,  and  ammonium  nitrate.  Tlie  inokoular 
conductivities  of  these  salts  is  much  smaller  when  measui-cd  in  the 
methylic  alcohol  solutions  than  in  water,  and,  therefore,  as  was  to  be 
supposed,  the  dihsouiation  is  relatively  much  smaller  in  the  tirst  case. 
The  rotation,  however,  remains  fnactioally  unchanged  with  change  of 
solyent,  showing  that  it  is  independent  of  the  dissociation.  From 
the  results  of  these  experiments,  therefore,  it  appears  that  electrolytic 
dissociation  has  no  appreciable  influence  on  the  magnetic  rotation. 

The  rt)fations  of  chlorine  and  bromine  derivatives  of  some  of  the 
fatty  acids  and  of  some  hydrocarbons  were  measured,  and  from  these 
the  atomic  rotations  of  clilorine  and  bromine  were  calcukted.  The 
numbers  obtained  were,  for  chlorine  1*606  in  the  case  of  the  fatty  acid 
derivatives,  and  1*675  from  hydrocarbon  derivatives ;  for  bromine, 
8'525  and  3*568  in  corrcRpondiDg  cases.  The  numbers  are  practically 
identical  in  the  two  series.  H.  C. 
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Optical  Rotation  and  Xleotrolytio  Dlsaooiation.    By  H« 

HIDKICH  (Zeit  phynhal.  Chem,,  12,  476— 497).— Accordinj?  to  Onde- 
manSy  the  molecular  rotation  of  salts  in  dilute  solutioii  is  independent 
of  the  character  of  the  inactive  ion  of  the  salt,  a  rosnlt  which  is  in 
full  nccordance  with  iho  cleft rolytic  dissorintion  tlicorv.  This  view 
has  been  rn11«  <l  in  question,  notably  by  Frariklaud  (Trans.,  1-^12), 
and  in  tliib  paper  the  author  submits  it  to  farther  exporimenial  in> 
vestigHtion.  The  salts  examixied  were,  in  the  first  histanee,  those  of 
the  alkaloids  morphine,  quinine,  oonqninine,  cinchonidine,  hrncine, 
and  strychnine.  In  each  cqhc  in  sufficiently  dilute  solution,  the  rota* 
tion  is  found  to  be  independent  of  the  inactive  acid,  and,  therefore, 
the  same  for  the  different  salts  of  any  one  alkaloid.  This  is  a'so 
true  of  tlie  mothvlnniTnoiiium  salts  of  the  alkaloids.  In  tlu  sc  cases, 
th(relore,  the  law  ul  Oudemans  is  fully  contirmed.  Buryl,  arseiiy', 
and  antimonyl  taitraten  were  also  examined,  and  these  in  dilute  solu- 
tion are  found  to  ohey  Oademans'  law.  The  rotation  of  tbese  salts 
differs  from  that  of  the  other  tartrates,  and  therefore  the  active  ion 
is  not  that  present  in  tartaric  acid  itself .  H.  C. 

Baverberatory  Slaotrical  Fomaoe  with  Moyable  Mectrodes. 

By  H.  MoissAN  (Compt,  rend,,  X17, 679 — 682). — The  furnace  consists  of 
a  parallelopiped  of  Courson  limestone,  in  which  is  eiit  a  somewhat  largo 
cavity,  also  a  pnnillelopiped  in  shape,  which  is  lined  with  alternate 
plates  of  mugiiesia  and  earhon,  about  10  mm.  thick,  so  arranp-ed  tliut 
magnesia  is  in  contact  with  the  limestone,  whilst  curbou  forms  rhe 
internal  liuinj;  of  the  cavity.  A  lid,  of  alternate  plates  of  magnesia 
and  carbon,  coTers  the  cavity,  and  a  block  of  Conrson  limestone  is 
placed  above  this  lid.  The  electrodes  are  movable,  and  pass  through 
slots  cut  in  opposite  sides  of  the  furnace.  At  right  angles  to  the 
electrodes  ft  carbon  tube,  10  to  "20  mm.  in  diameter,  pnsseH  throuph 
the  turiiacL,  and  is  so  arrnn^^'cd  as  to  be  10  ram.  below  the  are,  and 
10  mm.  above  the  bottom  of  the  cavity.  If  necessary,  the  tube  can 
be  lined  with  magnesia.  By  inclining  the  tube  at  an  angle  of  abont 
30%  the  fnmace  can  be  made  to  work  oontinnoasly,  the  reducible 
material  being  introduced  at  the  higher  end,  whilst  the  product  of 
reduction  is  drawn  off  at  the  lower  end.  With  a  current  of  GOO 
amperes  and  GO  volts,  2  kilos,  of  fnsod  metallic  cliromium  can  be 
obtaiTi^n  in  about  nn  liour,  the  metal  being  received  in  a  crucible 
made  of  ohi-omic  oxide.  The  metal  is  white,  finely  granular,  and 
very  hard,  and  takes  a  high  polish. 

The  magnesia  is  prepared  by  heating  strongly  the  basiccarbonate, 
digesting  the  product  with  ammonium  carbonate  solution,  and  again 
strongly  heating.    It  is  then  moistened  with  water  and  compressed. 

With  this  furnace,  silicou  carbide  and  vanadium  carbide  can  be 
readily  obtained  by  the  direct  combination  of  carbon  vapour  with 
the  vapours  of  silicon  and  vanadium.  C.  H.  B. 

Electrolytic  Thermoelectric  Cells.    1    A .  Go c  k  k  l  ( .1 7j 71 .  J'hys. 

Chenu,  [2],  50,  69ti — 704). — The  auilior  Ims  investigated  the  <  h^rtro- 
mouvc  force  of  thermo-elemcuib  construcLed  on  the  foiiuwiug  plan  : 
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Hg  I  woHd  Hg  salt ;  ealt  soluiioo  ;  solid  Hg  salt  |  Hg 
cold  I  hot 

He  finds  tliftt  in  general  the  thermoelectric  force  for  V  differeDce  of 
temperature  increases  with  dilation  of  the  solation,  and  that  in 
equiYaient  dilate  solntions  of  similar  salts  of  an  acid  it  is  practically 
the  same.  He  confirms  in  general  Ebeling's  obseryation,  that  the 
worst  conductors  are  thermoelecincally  the  most  active,  and  that 
some  show  a  maximum  thermoelectric  force  at  the  concen ti  nt  ion  of 
maximum  condactivity.  J.  W. 

Velooi^  of  lonfl.  By  7.  Eohlkavsch  (Aim.  Fhys.  Chem.,  [2], 
60,  385 — 408). — In  the  present  paper  the  author  has  collected  and 
discussed  all  the  available  data  li^aring  on  the  speed  of  electrolytic 

ions,  the  numerical  values  being  muHo  as  far  as  possible  comparable. 

First,  he  gives  a  table*  of  the  Hittorf  rtunil.ers  for  the  anion  of  28 
electrolytes  at  dillei-eiit  dilutions.  He  then  shows  that  tbo  speed  of 
the  chlorine  ion  is  the  same  in  solutions  of  the  alkali  chlorides  at 
equivalent  concentrations  from  semi-normal  downwards,  and  that  the 
speeds  of  the  two  ions  of  these  and  similar  salts  are  additive  in 
dilate  solutions.  As  a  first  approximation,  he  considers  that  the 
increase  of  the  molecular  conductivity  for  the  same  amount  of  dilu- 
tion of  different  salts  is  the  same. 

The  following  table  of  the  molecular  conductivity  at  infiiiito  dilu- 
tion and  18",  and  the  corresponding  speeds  of  the  ions  is  given.  U 
and  V  denote  the  velocities  of  the  kation  and  anion  respectively  in 
centimetres  per  second ;  «  and  v  the  velocities  referred  to  mercury 
units ;  X  the  conductivity  at  infinite  dilution. 


9, 

U. 

V. 

10r7, 

1(H, 

10-». 

10-». 

128 

60 

68 

66 

69 

108 

41 

62 

45 

69 

95 

S3 

62 

36 

69 

NU.Cl  

11*2 

60 

62 

66 

68 

353 

290 

63 

320 

70 

123 

60 

63 

66 

69 

118 

60 

58 

66 

64 

98 

40 

68 

44 

64 

109 

52 

57 

57 

63 

HNO3  

850 

(290) 

(00) 

(320) 

(65) 

115 

(54) 

(67) 

(60> 

94 

63 

81 

69 

84 

73 

41 

32 

45 

35 

222 

58 

165 

64 

181 

201 

86 

166 

40 

181 

103 

51 

52 

57 

57 

AgCin,  

loe 

52 

54 

57 

60 

83 

63 

30 

53 

34 

73 

62 

21 

67 

23 

J.  w. 
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Electrical  Conductivity  of  Cupric  Chloride  Solutions.  Br 
K.  J.  Holland  (.hm.  Phys.  Chem,,  [2],  50,  349— ;300).--Solnti*f>ns  (*f 
cupric  chloride  shuw  a  regularly  dimitiishicig  rate  of  increase  of  the 
conductivity  as  the  temperatore  riM»8,  and  then  Taries  with  the  con- 
centration, the  mazimnm  oondnctivity  hein^  obtained  with  a  solotion 
containing  abont  18  per  cent,  of  anhydrous  nalt.  The  temperature 
coetficient  Tttriee  with  the  conoentzation,  and  reaches  a  maximnm  at 
about  40^  J.  W. 

Change  of  Conductivity  of  a  Solution  by  the  Addition  of  a 
Non-electrolyte.  By  R.  J.  Holland  (Ann.  Phys.  Chem.^  [2],  50, 
261—292 ;  compare  Abetr.,  1892,  1382).^The  anther  gives  the 
following  aoeonnt  of  his  general  resnlts. 

The  electrical  ooudnctivity  of  a  solution  of  an  electrolyte  in 
methylic  alcohol  diminishes  on  the  addition  of  a  non-conductor,  the 
diminution  varying  with  the  nature  of  the  non-clcctndy te  and  with 
the  degree  of  dilution.  The  four  non-eloctrolytes  benzcuu,  toluene, 
xylene,  and  oil  of  turpenliiie  diuiiiiiaLi  the  conductivity  in  the  order 
given.  The  dimlnnticm  ▼aries  for  eaoh  Tolnme  per  cent,  of  non- 
electrolyte  added  from  1*7  to  2  per  cent,  of  the  conduottTitj  of  the 
oorreRpouding  normal  solution  for  0'01*no(niial  solutions  ;  1*6 — 1*75 
per  cent,  for  0'001-normal,  and  14 — 1*6  per  cent,  for  0'0005-Donnal. 

The  temperatnro  coefficients  of  alcoholic  solutiona  increase  with 
incrensinp^  dilution  ;  are  only  half  an  great  as  in  the  ci\sc  of  aqneons 
FoluiioiiH ;  and  are  very  little  aHected  by  the  addition  of  a  non-con- 
ductor. 

The  condnctiTify  of  methylic  alcohol  solutions  op  to  a  oonceDfe<a- 
tion  of  20  per  cent,  of  non*electrolyte  is  very  exactly  represented  by 
Arrhenius*  formnla  (Abstr.,  1892,  102)8).  Ko  conneoilon  between 
electrical  oondoctiTity  and  flaid  friction  was  evident.  J.  W. 

Heat  of  Dissociation  in  Electrochemical  Theory.  By  H. 
Ebkut  {Ann.  Fi/ya.  Chem.^  [2],  50,  255 — 2G0). — Tiie  muiecuiar  kuat 
of  dissociation  of  the  hydrogen  molecule  into  atoms,  as  ealcolated  by 
E.  Wiedemann,  is  abont  1*1  X  10"  ergs;  the  same  mairnitiide  for 
iodine,  calculated  by  Boltzmann  from  Meier  and  Graff t's  data,  is 
1-2  X  10'-  er<rs.  A  calculation  on  the  assumption  that  the  valencies 
holding  two  atoms  together  arc  electrical  leads  to  a  value  for  the  heat 
of  disBOciation  equal  to  4  3  X  10''  erjis.  The  author,  thercfoie,  con- 
cludes that  chemical  affinity  is  essentially  of  an  electrical  nature. 

J.  W. 

The  Hydrogenation  of  Glosad  Chains.  Bt  F.  Stohhakn  and 

H.  Langhein  (/  pr  Cln*m.y  [2],  48,  447 — 453  ;  compare  Abstr.,  1891, 
376,  1146).~The  following  yalues  are  given  (table,  p.  81). 

Tnasninch  as  these  values  are  known  lor  henzene  and  hexane, 
there  is  now  a  complet-e  series  of  values  for  the  hydrogenation  of 
benzene.  A  comparitiou  of  tliem  showa  that  tiie  attachment  of  each 
j>air  of  hydrogen  atoms  to  the  benzene  molecule  is  nut  accompanied 
hy  the  same  thirmal  change.  It  must,  therefore,  be  concluded  that 
there  are  not  thr^  double  bonds  of  equal  Tslne  in  the  bensene  ring. 
The  bonds  an  bensene  itself  require  a  greater  energy  for  their  opening 
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Haat  of  oombiMticni  of  1  gnm  molecule. 

Heat  of 

foniiuf  ion 
from  eleatenta. 

Cknutftnt  premire. 

Conetant  volimif . 

848-OOeL 

846 -8  CU. 

-  8-OCU. 

Tftra)i_vdrt)bfiizt*iit<  . .  ., 

892-0  „ 

890-5  „ 

+  17-n  „ 

HcxAhjrdrobenxeue  • , . . 

883*2  „ 

931-5  „ 

up  than  ihone  in  any  of  tlie  bydrogenated  benzenes.  The  bond.s  in 
di-  and  tetra-hjdrobenzene  require  less  energy  than  those  of  either 
benzene  <>i'  }iexa!i} drobeiizene,  whilst  those  of  the  last-named  rom- 
potmd  rei^uire  less  than  those  of  benzene.  A«  G.  B. 


State  of  Matter  near  the  Critical  Point.  By  B.  Galii/^jnk 
{Ann.  i'hys.  Clism.y  [2],  50,  o2I — 544). — The  author  arrives  at  the 
following  conclusions  from  his  observations  : — 

The  temperature  of  the  actual  appearance  of  the  meniaons  on  cooling 
most  lie  considerably  lower  than  the  critical  temperatnre,  so  that  the 
optical  method  as  nRnallj  carried  out  by  observations  of  olooding  in 
the  tabe  must  lead  to  erroneous  values  for  the  critical  point. 

tho  cooling  is  conducted  very  slowly  and  rcgolariy,  there  is  no 

cl'Mulinjtf. 

The  tempcruture  at  which  the  meniscus  really  appears,  and  the 
temperatore  at  which  the  last  traow  of  inhomogeneity  vanish,  must 
be  regarded  as  Independent  of  the  quantity  of  enbstance  in  the  tube. 

The  density  ^  of  a  liquid  in  contact  with  its  saturated  vapour,  and 
the  density  I  of  this  vapour,  yaij  with  the  time  at  the  tame  constant 
temperature,  and  h!so  if  tliey  are  heated  several  times  beyond  the 
critical  {Kiint,  p  decreasing,  and  c  inci-easing.  These  two  magnitudes, 
therefoie,  are  not  functions  of  the  twrnperatare  alone. 

At  temperatuies  considerably  higher  than  the  critical  point,  a 
iubatence  can  have  two  difEereot  densitiefl  at  almost  the  same 
preasnre,  the  difference  amounting  to  as  much  as  25  per  cent. 

J.  W, 

Wei^t  of  a  Litre  of  Nonnal  Air :  Deniitie*  of  Oaaas.  By 

A.  Lkduc  (a<MNfi(.  rend.,  117,  1072— 1074).— The  proportion  by 
weight  of  oxygen  in  the  air  at  Sorbonne  was  found  to  vary  from 
2<-14  to  '23  20  per  rent.,  and  since  this  variation  would  make  a  differ- 
ence of  01  milligram  in  the  weight  of  a  litre  of  air,  it  is  useless  to 
attempt  to  reach  a  higher  degree  of  accuracy  in  such  determinations 
nnless  the  composition  of  the  air  is  determined  at  the  same  time. 

Tbe  weight  of  a  litre  of  average  air  at  Paris  at  0*  and  760  mm. 
was  found  to  be  1*29315  gram. 

The  author  defines  as  normal  air  air  collected  on  a  plain  in  calm 
weather  at  some  distance  from  a  town,  and  containing  a  little  more 
than  23*2  percent,  nf  0x3^11  hy  weight,  or  almost  exartly  Li  10  per 
c»nt.  by  volnmr.  A  litre  oi  such  air  weig-hs  1*2982  grani.s  at  0"  and 
70u,  and  its  maiis  is  i  2758  gi-am.s  under  1  atmosphere  c.g.s. 
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In  nccurate  estimations  of  densities  of  gases  it  seoniB  preferable  to 
take  nitrogen  as  the  standard,  since  this  gas  is  easily  obtained  iu  a 
state  of  parity,  and  its  density  is  so  near  that  of  air  that  the  presence 
qf  a  snuuil  qnantity  of  the  latter  in  the  apparatus  introdaces  no  ap« 
preciable  error.  The  weifi^ht  of  a  litre  of  nitrogen  at  Paris  under 
normnl  conditions  is  r2570  grams,  and  it«  mnss  under  a  pressnre  of 
1  atmospiiere  c.g.8.  is  I'24»006  grams,  or  better,  1*24  grams. 

C.  H.  T3. 

Critical  Pressures  in  Homologous  Series  of  Carbon  Com. 
pounds.  By  E.  Hathus  (Oompt.  nmd,,  117,  1082— 1065). ^In  the 
homologons  series  of  the  primary  alcohols,  the  alkyl  chlorides,  the 
alky]  salts  of  formic,  ncctic,  and  propionic  acids,  tlie  simple  and  mixed 
ethers,  and  the  alkj'l  derivatives  of  }immr)Tiia.  tlic  critical  pressnres 
like  the  critical  densities,  are  a  continuous  function  of  the  fotnl 
^veight  of  the  molecule,  and,  except  in  the  case  of  the  ammouia  deri- 
vatives, it  is  possible  to  pass  from  one  curve  to  the  other  l)j  a  simple 
linear  substitution  of  the  form  =  air  4*  /i;  aandjS  being  numerical 
constants  which  separately  may  he  nil.  Within  the  limits  the 
experimental  errors,  the  curves  of  the  critical  pressnres  can  be  assimi- 
lated to  arcs  of  eqailateral  hyperbolas,  with  asymptotes  parallel  with 
the  axes  of  the  coordinates,  and  can,  therefore,  be  represented  by 
the  cqnation  (-  +  c)(n  +  h)  —  c.  In  the  case  of  the  alcohols,  and, 
therefore,  in  all  the  monosubstitution  derivatives,  1  —  3. 

By  the  method  of  substitution  it  is  found  that  the  critical  pressure 
of  hydrogen  is  72*66  atmos.,  a  valne  which  is  mnoh  higher  than  that 
obtained  directly  by  Wroblewski,  and  which  explains  the  difficulty  of 
obtaining  liqnid  hydrogen  in  a  static  condition. 

The  critical  pressures  of  tlie  alkyl  salts  derived  from  the  primary 
alcohols  are  represented  by  the  formula 

1    '    1    >7.r    I  600 

where  n*  is  the  number  of  carbon  atoms  m  the  add. 

The  critical  densities  A  and  the  critical  pfressoree  x  in  a  given 

homologous  series  being  continuous  functions  or  the  molecular  weights, 
it  follows  that  in  each  series  there  is  a  relation  between  A  and  w 
which  is  independent  of  the  particular  compound  considered. 

C.  H.  B. 

Dissociation  of  Water,  By  J.  J.  A.  Wus  (Zeit.  phygikal.  Chcm.^ 
12,  514 — 623). — In  a  former  paper  (Abstr.,  Ib93,  ii,  364),  the  extent 
to  which  pure  water  may  be  regarded  as  dissociated  electrolytically 
was  calculated  from  the  rate  of  hydrolysis  of  methjlic  acetate  by 
water.  The  number  then  obtained  was  considered  as  being  too  low, 
owing  to  the  fact  tlmi  the  acetic  ncid  liherated  in  the  reaction  retards 
the  hydrolysis  din  lug  the  fii'st  period,  l)y  the  inlhiencc  of  its  dissociated 
hydrogen  ions  on  tlie  hydroxyl  ions  of  the  water.  In  order  to  calculate 
and  allow  for  this  influence,  fresh  determinatiouB  of  the  rate  of  hydro- 
lysis of  methylic  acetate  by  water  have  been  made,  the  acetic  acid 
liberated  being  determined  by  measuring  the  coadnctiTity  the 
solution.  From  these  resnlts  the  concentration  of  the  hydroxyl  ions 
in  water  is  calculated  as  U'14  x  10'^  bat  the  author  is  somewhat 
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doabtfiil  of  the  pnrily  of  the  water  used,  and  |>mpo9'»8  to  repeat,  the 
ezperimeut  under  circamstanoea  that  will  ensure  greater  accaracv. 

H.  C. 

Action  of  Sfiklts  on  Acids.  By  R.  W.  Wood  (Amer.  Cl^m.  J.,  16, 
663--670).— Duggan'8  work  on  '*abaolate  nentmlity  "  (Abstr.,  1886, 
765)  cannot  be  coneideved  oonolasive^  as  the  diastase  nsed  as  an 

indicator  waH  not  sensitive  enough.  His  view  that  the  amylolytic 
function  of  that  ferment  is  due  to  the  presence  of  smaU  traces  of  acid 
or  alkali  is  not  in  acfcordance  witli  bis  experimental  result'^.  It  is 
more  probable  that  the  inhibition  is  due  to  free  ions,  of  liyclrogen  in 
the  caHti  o£  acids,  and  of  hydroxyl  in  the  case  of  alkalin,  absolute 
neatralitj  "  occarring  only  when  these  ions  are  formed  at  equal 
rates.  The  salts  of  "weak"  acids  in  solution  maj  be  regatiled 
as  partly  hydrolysed  into  the  acids  and  bases ;  and  as  the  latter  split  up 
more  readily  than  the  former,  there  is  a  tendency  for  norinal  salts  to 
appear  alkaline  towards  diastase. 

Tile  author  prc'])ares  diastase  directly  from  pale  barley-malt  by 
precipitatin<jr  the  cold  aqueous  extract  with  alcohol,  and  drying  the 
watihed  precipitate  in  a  vacuum  over  aulphuiic  acid.  The  ierment 
ihns  obtained  is  both  powerf nl  and  sensitive ;  it  is  capable  of  hydro- 
lysing  70  times  its  weight  of  starch,  and  the  rate  of  hydrolysis  is 
distinctly  lowered  by  the  addition  of  1  part  per  million  of  sodium 
hydroxide  ( phenol phthale'in  is  sensitive  only  to  8  parts  per  million). 

The  experiments  were  made  on  a  uniform  plan.  The  emulsion  of 
starch  (2  grams  in  80  c.c.  of  water)  was  heated  to  65°  in  a  chamber 
Burrounded  by  acetone  vapour,  the  diastase  (G  UI  gram)  added,  and 
the  mixture  heated  for  30  minates.  Aqueous  soda  (2  c.o.  of  10  per 
cent.)  was  then  added  to  inhibit  the  action  of  the  disstsse,  and  the 
reducing  sugar  formed  estimated  with  alkaline  copper  tartrate. 

The  inhibitory  effect  of  acids  is  less  powerfnl  Knan  that  of  alkalis. 
In  every  case  tlie  initial  action  is  to  increase  the  nctivity;  tin's  is 
probably  due  to  the  presence  of  a  trace  of  impurity  in  the  starch, 
'i'he  motion  of  the  first  tivo  normal  acids  of  the  fatty  sci  ies  is  much 
affected  by  temperature,  the  inhibitory  jiower  of  the  acids  increasing 
faster  than  the  hydrolytic  power  of  the  diastase. 

Nenttal  salts  of  weak  *'  acids  haye  a  slight  inhibitory  action,  as 
stated  above,  but  ttiose  of  "strong"  acids  are  witbont  action;  in 
general,  the  ''weaker"  the  acid  the  less  the  effect.  The  addition  of 
free  acid  to  normal  salts  firsr  incroaso'^  the  iTihibitory  effect  and  then 
decreases  it;  hnt  the  variation  is  less  marked  than  in  the  absence  of 
tlie  salt.  At  the  maximum,  the  amount  of  acid  may  be  varied  between 
Considerable  limits  without  affecting  the  rate  of  hydrolysis.  This  is 
probably  due  to  a  want  of  sensitiveness  even  of  the  purer  disstase; 
boggan's  results^  therefore  {foe,  eit.),  may  readUy  be  accounted  for. 

Jn.  W. 

Freezing  Point  of  Dilute  Solutions.  By  H.  C.  Jones  {ZeU, 
physikai.  Ci^m.^  12,  62^^ — 656). — The  author  has  determined  the 
freezing  points  of  the  solutions  of  the  following  electi'olyies 
between  the  limits  of  about  1/TO  normal  and  1/lUOO  normal:— 
Hydrochloric  acid,  snlphnrio  acid,  nitric  acid,  phosphoric  acidt 
potessinm  hydrozadey  sodium  hydroiide,  ammonia,  potsssinm  carb- 
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onat^,  and  sodium  CRr1)'>nfite.  In  pencnil  the  degrcG  of  di&S'H'ia- 
tion  calculated  from  the  Ueprfssion  of  the  freezing  point  agrees  fitu  ly 
-well  with  that  calculated  from  the  electric  conductivity,  being  some- 
what  less  in  the  caae  of  the  acids  and  bases,  andalfeoted  by  hydrolysis 
in  the  esse  of  the  carbonates. 

The  following^  organic  oomponnds  (practically  non -electrolytes) 
wore  also  investigated  : — Cane  sugar,  glucose,  carbamide,  phenol, 
ethylic  alcohol,  propy He  alcohol.  The  depression  constant  nhtninod  for 
the  most  dilute  solutions  of  these  substances  is  much  greater  than  tlie 
calculated  constant  for  water.  With  increasing  concenti*atiou,  the 
molecular  depression  sinks  to  a  minimum,  and  then  either  remains 
constant^  or  again  increases,  as  in  tlie  case  of  the  two  carbohydrateik 
With  phenol,  the  minimam  was  apparenfelj  not  reached. 

For  the  feeble  conductors  aoetio  acid  and  succinic  acid,  there  is  an 
approximate  agreement  hetween  the  valncs  of  the  dissociation  ratio 
ra  fen  In  ted  from  the  freezing  point  depression  and  from  the  electrical 
conductivity. 

The  depression  constants  obtained  for  water  from  solutions  of 
carbamide,  ethylic  alcohol,  and  propylic  alcohol  were  1*888, 1'876,  and 
1*878  respectiyelj,  the  ▼atne  calculated  from  the  latent  heat  of  fosion 
(79-7),  bj  means  of  Van't  Hoff*s  formnla,  being  1*87.  J.  W. 

Rate  of  Crystallisation  of  Supercooled  Liquids.  By  B. 
Moore  (ZeiV.  ph>fi>nkal.  Chem.^  12,  545 — 554). — A  U-tnbt?,  open  at 
both  ends,  was  tilled  with  a  liquid  (for  example,  acetic  acid),  and 
kept  at  a  constant  temperature  below  the  freesing  point  of  the  latter. 
0i7stallieation  of  the  o^eraooled  Jtqnid  was  then  indnoed  in  one  limb, 
and  the  time  taken  for  the  honnd«7  between  the  solid  and  Itqnid  to 
pass  downwards  from  one  mark  to  another  on  that  linib  was  noted. 
This  time  was  found  to  bo  independent  of  the  width  of  the  tube,  and 
ripproximately  itivcrsely  proportional  to  tlir  degree  *»f  overenoling". 
Kxperiments  weni  made  with  j^heiiol  contaiuing  variDii.s  jjiupurtions 
of  water,  in  order  to  ascertain  )f  the  rate  of  cry8taiii>utiun  i-emaiued 
the  same  for  the  same  degree  of  oirmooling  of  the  different  mixtares* 
This  was  fonnd  not  to  m  the  case,  the  ▼eloctty  in  the  mixtete  in* 
creasing  at  a  much  smaller  rate  with  the  degree  of  oTercooling  than 
when  phenol  alone  was  used.  Cresol  mixed  with  phenol  greatly 
diminished  the  rate  of  crystaUisattoo.  J.  W. 

Solability  of  Mixed  Crystals.  By  A.  Fock  {Zeit.  physiktd.  Chem., 
12,  657— 662).— The  isomorphous  double  salts  2KCl,CuCl„2H,0  and 
2NH«Cl,CiiClt,2HtO  were  mixed  in  Tsrions  proportions,  dissolyed  in 
water,  and  the  solutions  allowed  to  crystallise  by  apcmtaneonsera[x»ra- 
tion  at  17^  As  soon  as  a  quantity  of  mixed  crystals  sufiioient  for 
analysis  had  sepamted,  they  were  removed  and  analysed  along"  with  a 
sampleof  the  solution  taken  at  the  same  time.  The  solntions  always  con- 
tained a  laiyer  jjroporf ion  of  the  halt  ^KCI.CuClj/iHjO  than  the  mixed 
crystaln,  and  as  evaporation  proceeded,  pruportiouately  more  and  more 
ammoninm  salt  was  removed  from  the  station.  The  series  of  mix- 
tares,  however,  is  not  continaons,  crystals  containing  27*77  and  54*87 
molecnies  of  2KCl,CnClt»2H^  per  cent  rsepectively  forming  the 
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Kmits  ftt  the  temperatiire  observed.   The  replacement  of  ammoniom 

hy  potafsinm  in  the  solntion  nppenrs  to  cease  wlien  tlio«io  linntinn^ 
crystala  exist  topether  in  contact  with  the  Folntion,  the  t-omposition 
of  the  solution  remaininpf  constant  nntil  all  the  crvBtnls  of  27*77 
per  cent,  have  been  removed,  or  transformed  into  those  of  54>'87 
per  oenii* 

When  adntioiifl  of  Mannoninm  ralpliate  and  potassium  solpbate 
were  allowed  to  crystallise  together,  it  was  found  that  the  raolecalar 

percentage  of  ammonium  sulphate  in  the  mixed  crjetnls  was  very 
nearly  proportional  to  the  concentration  of  the  solution  with  respect 
to  ammoniam  salphate,  J.  W. 

liMinorpliiim.  Fart  yill.  By  J.  W.  Bstqsrs  (ZeiL  phy$(kQl. 
Chem,,  12,  58^—622;  compare  Ahutr.,  1891,  146,  and  1151 ;  Abetr., 
1892,  10 1«  ;  Abstr.,  1893,  ii,  161).— Schroder  van  der  Kolk  (Abrtr., 
189^3,  ii,  280)  suggested  that  the  ferric  chloride  contained  in  Scheele'.s 
rnby-coloQred  ammonium  chloride  crystals  might  be  in  the  form  of 
an  isrtmorphous  admixture  of  the  regular  hydrate  of  ferric  chloride 
described  by  him.  The  author  rejects  this  suggestion  on  the  ground 
that  the  regular  hydrate  of  ferric  chloride  is  colourless,  and  could  not 
produce  the  inteDse  colour  of  the  miied  crystals.  He  is  of  opinion 
that  isomorphism  in  this  case  is  altogether  excluded,  and  that  the 
most  satisfactory  explanation  is  that  the  ferric  chloride  is  merely  an 
enclosed  hydrate,  probacy  Fo^Clg.THiO.  The  regulnr  crystals  he 
considera  to  be  most  probably  an  unstable  form  of  a  hydrate  with 
much  more  water  than  the  yellow  hydrate,  Fe^Clg.ViH^O. 

When  sulphur  and  selenium  crystallise  together  from  their  solu- 
tion in  methjlenie  iodide,  the  sulphur  crystus  are  ooloared  yellow- 
ish-brown by  admixture  of  seleninm.  No  sneh  mixed  crystals  are 
formed  when  sulphur  and  tellurium  are  crystallised  simoltaneoosly 
from  warm  melhylenic  iodide.  The  snlphur  crystals  in  this  case  ai*6 
pale  y^'llow,  and  orvFtalliHe  out  qnite  indoppndently  of  tho  opaque, 
metallic  tellurinui  which  separates  l)rM  them.  The  autlior  con- 
sideis  that  this  shows  that  whilst  sulphur  and  selenium  are  isodi- 
morpbons,  sulphur  and  tellurium  are  not. 

From  an  extensive  series  of  experiments  on  the  crvRtallisation  of 
salts  from  aqueons  solutions  strongly  coloured  by  organic  dyes,  the 
author  finds  that  in  almost  all  cases  colourless  crystals  separate. 
The  exception*;  nro  «?trontinm  nitrate,  which  is  coloured  by  TcL'ctable 
dyes  us  obBervtni  by  Scnarmoiit  ;  potassium  sulphate,  which  is 
coloured  by  Bismarck-brown  ;  potassium  nitrate,  which  is  coloured 
by  nigrosin ;  ammonium  nitmte,  which  is  coloured  by  indulin ;  and 
barium  chloride,  which  is  oo]ottl^Bd  by  '^Wasaerblan.'*  86narmont's 
specnlatiott  that  salts  with  much  water  of  crystallisation  would 
show  the  property  of  absorbing  colon l  inir  matters  was  not  con- 
firmed, most  of  the  above-mentioned  salts  being"  anhydrous,  and  no 
coloration  taking  place  with  such  F:tronL'''y  hydrated  salts  as 
Glauber  8  salt,  alum,  sodium  thtosulpbate,  and  sodium  phospliate. 

J.  W. 

Xndothemdo  Beftettons  eflbeted  by  Meebaaical  Poroa.  By 

H.  G.  LiA  (itmer.  /.        [3],  46,  241— -244).— In  a  former  paper 
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Abstr.,         ii,  69),  the  antbor  sbowed  that  silver  haloids  roaj  he 

ecoin posed  by  tbe  application  of  a  high  preiisare,  and  he  has  been 
thus  led  tu  examino  whether  the  same  agent,  mechanical  force,  would 
Tint  be  capable  of  brincrinpr  about  analogous  chemical  changes  iti  other 
ft)ni])ound8.  Pressure  was  ajiplied  as  before  by  means  of  a  combina- 
tion of  sci'ew  and  lever,  the  calculated  maximum  pressure  obtainable 
without  allowing  for  loss  bj  friction  being  over  a  million  pounds  per 
square  inch.  The  material  was  wrapped  in  either  platinum  or  silver, 
usually  platinum,  foil.  There  was  no  action  iii  any  case  ou  the 
metal,  which  preserved  its  full  brightness  in  the  parts  in  contact 
\\  ith  the  material,  so  that  the  effects  observed  were  due  to  pressure 
only. 

Silver  sul})liite  in  platinum  foil  was  moderately  Jaikcned  bv  two 
days  pressuie.  Silver  salicylate  waa  rendered  very  daik  by  two  days 
oressure.  Silver  carbonate  was  moderately  darkened  by  a  somewliat 
longer  pressure.   Stiver  tartrate  and  silver  oxide  were  not  affected. 

Ferric  oxide,  recently  precipitated  and  dried,  was  unaffected  by 
pressure,  no  ferrous  oxide  being  formed. 

Pota.ssium  Plntinobromide. — Where  the  pressure  was  greatest  the 
brilliant  red  colour  of  this  substance  was  blarkeiipd,  not  superficially 
only,  but  all  throun^h.  Ammonium  platinobromide  showed  moderate 
but  well  mai'ked  darkeniuK- 

Potassium  Chlorate. — When  this  substance  was  subjected  to  pres- 
sure by  itself,  no  effect  whatever  was  produced,  and  not  a  trace  of 
chloride  was  formed.  But  when  it  was  mixed  with  silver  nitrate, 
both  in  fine  powder,  and  subjecteil  to  pressure,  there  was  an  evident 
format  iou  of  silver  chloride.  The  material  was  no  lon^rer  cotnpletely 
hoiuhle  ill  water,  but  left  an  abondauce  of  white  flakes  which  darkened 
w  hen  exposed  to  light. 

Mercuric  oxide  darkens  slightly  but  very  distinctly,  and  this 
change  seems  to  be  accompanied  by  a  slight  loss  of  weight,  requiring, 
however,  very  careful  weighing  to  detect  it.  The  darkened  part,  as 
veil  as  tbe  rest^  dissolves  without  dilTiculty  in  acetic  acid,  and  con- 
sisted, therefore,  probably  of  tra'^e'^  of  niereurous  oxide  and  not 
of  nu'tallie  meixjory.  Mei*curous  chluritle  and  mercuric  i  hiunde  re- 
mained unchanged.     Mercuric  iodide  darkened  couHiderably,  and  at 

iioiuts  where  the  pressure  was  greatest,  it  became  absolutely  black, 
t  did  not  appear,  however,  that  any  iodine  was  set  free ;  none  oould 
be  extracted  with  alcohol.  With  merourio  oxyohloride,  2figO,HgCl|, 
heavy  pn>ssnre  caused  much  darkening. 

Sodium  thiosolpbate  oompresses  to  a  hard,  teansluoent  cake,  but 
does  not  decompose. 

Although  in  nil  these  instances  the  darkening  is  well  marked,  the 
actual  pixjportiou  of  material  affected  is  small,  so  that  in  many  cases 
it  is  difficult  to  apply  tests  to  decide  as  to  tlM  i^iecise  nature  of  the 
substances  formed.  In  some  oases,  however,  this  can  be  done,  and 
the  author  concludes  that  many  of  the  salts  of  easily  reducible 
metnls,  especially  of  silver,  mercury,  and  platinum,  undergo  reduc- 
tion by  prpssnro.  Such  reactions  i^ro  endotherinir,  and  it  therefore 
follows  that  mechanical  force  can  bring  about  reactions  which  require 
expenditure  of  eoez^y,  which  energy  is  supplied  by  mechanical  foi-ce 
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in  the  same  wrj  that  li^ht,  heat,  and  electricitj  snpply  energy  in  the 
eDdothermic  changes  which  they  bring  abont.  H.  C. 

Kote  hv  Ahdraeicr. — ^Formation  of  allotropic  nodificatioBB,  at  any 
rate  in  the  case  of  the  mercnrio  oomponnds,  appears  possible. 

H.  0. 

The  Diamond  as  the  Standard  for  the  Determination  of 
▲tomio  Weights.  By  G.  HiKRiCH8(0cmip<.  rend.,  117,  1075—1078). 
— The  Fintlior  proposes  fliat  the  diamond  should  be  adopted  ns  the 
standard  m;itter  for  the  determliiatiou  of  atomic  weights.  It  is  solid, 
compact,  non-absorptive,  and  hutlieiently  liard  to  rcsisit  the  mechani- 
cal eilects  of  the  necessary  manipulations,  and  its  resistance  to  the 
aetaon  of  enetipetac  ohemical  reagents  makes  the  remoral  of  impuri- 
ties eomparattvely  easy.  Moreover,  its  parity  is  nnqnesdonable,  and 
it  is  not  liable  to  contain  mechanical  indnsions.  Oxygen  has  almost 
invariably  to  be  determined  by  difiFerence,  whilst  hydrogen  is  prob- 
ably the  woret  standard  that  could  be  selected,  owing  to  its  low 
atoTTiir  weight,  the  difficulties  of  manipulation,  and  the  difficulty  of 
obtHiniug  it  pure. 

If  C  12,  it  follows  from  the  determinations  of  Dumas,  Erdmann, 
liarebandt  and  Roscoe  that  O  =s  16,  and  from  tilie  determination  of 
Erdmann  and  Marchand,  that  Ca  =  40. 

The  mutual  dependence  of  all  the  atomic  weights  can  be  repre- 
sented by  means  of  a  parabolo,  wit!i  diamond  at  the  vertex  and 
calrinrn  at  the  focus,  the  primary  elements  being  placed  on  the 
cutve  at  the  j)mper  distance  from  the  vertical  passing  through  the 
zeixj  of  the  atuuiic  weights.  The  secondary  axis  passing  througli  this 
point  will  be  the  hnms  of  the  alomia  weights  determined  indirectly. 
Adopting  recognised  experimental  results,  it  sppears  that,  with  very 
small  en  ors,  P  =  31,  Fe  =  56,  Zn  =  65  5,  Cd  =  112,  Eg  =  200, 
Pb  =  207,  and  H  =  I'O,  Mg  =  24,  S  =  32,  Be  =  9,  Cn  =  63  5, 
and  F  =  19.  For  the  proper  determination  of  the  atomic  weights  of 
the  halogens,  a  revision  of  the  atomic  weight  of  silver  is  necessary, 
and  this  element  might  then  serve  as  a  secondary  standard. 

C.  H.  B. 

Baokmaiui's  Method  for  detenninlng  Molaonlar  Weights. 

By  0.  Barori  (GoMitfkt,  23,  u,  249—291 ;  compare  Abstr.,  1893,  ii, 
511). — The  small  variations  in  the  barometric  height  which  often 
occur  (luring  the  det^!rmination  of  molecular  weights  by  Beckmann's^ 
method  havr  a  considerable  JTiflnoiu't^  on  the  accuracy  of  the  result ; 
they  are,  then  fore,  not  negligible,  as  is  usually  supposed.  The  error 
introduced  by  vanatiuns  in  the  atmospheric  pressure  daring  the 
determination  may  amount  to  one-half  the  molecular  weight  of  the 
substance.  The  author  has  determined  the  molecular  weight  of 
sodium  bromide,  strontium  and  merourio  chlorides,  potassium  and 
silver  nitrates,  potassium  sulphate,  chromate,  and  dichnimate,  iodic, 
succinic,  oxalic,  tartaric,  and  citric  acids,  mannitol,  and  can©  sugar  in 
aqueous  solution,  and  of  phenol  and  resorcinol,  using  bt'n7rn(>  as  the 
solvent.  The  curves  plotted  with  the  concentrations  as  aljM  issas  and 
the  molecular  weighu  as  ordinat/es  rise,  in  the  majority  of  ruses,  in 

aeeordance  with  tlie  requirements  of  the  dissociation  hypothesis. 
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The  cnrves  obtained  for  potassium  cbromate,  bromide,  and  cWoride, 
arid  for  citric  acid,  tirst  rise  and  then  fall ;  in  the  cases  of  bariam, 
sodinin,  and  strontinm  chlorides,  sodinm  bromide,  and  tartaric  acid, 
the  cnr^es  fall  thronfj^hont  the  whole  length  examined.  The  cause  of 
this  behaviour  is  nnknown.  W.  J,  P. 

Graphochemistry  of  Oxides  and  their  Combinations.  By 

E.  Ni(  KKL  {Zvit.  phijHikal.  Chem.,  12,  663— 669).— The  anthor  ha« 


the  tabulation  of  the  oxides  with  vespect  to  their  composition,  proper- 


the  oxide,  then  j9/16n  =  (luO  —  .r)/r.  The  table  is  constructed  bj 
taking  the  values  of  p  and  u  (or  lo«)  as  ordinates  and  abscissae  re- 
spectively, X  then  appearing  as  a  handle  of  rays  diverging  from  the 
origin.  All  the  oxides  of  each  element  are  found  in  a  horisontel  line, 
and  all  the  oxides  with  the  same  atomic  oxygen  ratio  in  the  same 
vertical  line.  If  the  elements  are  gone  through  in  the  order  of  their 
atomic  weights,  a  cnrve  like  Lothar  MejTw's  Spiral  is  obtained  when 


Molecular  Wel^t  of  Hydrogen  Peroxide.  By  G.  Tammann 
(Zeii.  physikaL  OAsm.,  12,  431 — 432). — A  redetermination  of  the 
molecular  weight  of  hydrogen  peroxide  by  the  cryoeoopio  method 
gives  the  molecular  formula  HsOs,  in  place  of  H4O4  as  formerly  given 
by  the  anthor  (Abstr.,  1890,  106),  and  Hccords,  therefore,  with  the 
results  of  Camra's  determination  (Abstr.,  1893,  ii,  1^). 

H.  C. 

Occurrence  of  Hydrogen  Peroxide  in  the  Atmosphere  and. 
in  Atmospheric  Discharges.  }3y  E  Schoxe  (iier.,  26,  3011 — 
yU27).-— During  1874-7.'>  tlic  imtlior  cnn-ied  out  systematic  observa- 
tions of  the  atmosphere  in  the  neighbourhood  of  Moscow,  and  was  led 
to  aiBrm  the  presence  in  it  of  hydrogen  peroxide.  This  conclusion 
was  questioned  by  L.  Ilosvay  in  1B89,  whose  argnments  may  be  thus 
summarised.  1.  The  reactions  with  potassiam  iodide,  starch,  ferrous 
sulphate,  guaiacnm  tincture,  and  malt  extract  are  not  t'har.icteristie  of 
hydrogen  peroxide,  and  may  also  be  ])rodn<'e(l  by  nitrous  acid.  2.  Cha- 
racteristic reagents  fail  to  show  the  presence  of  hydroL'en  peroxide  iu 
the  atmosphere.  3.  No  chemical  process  is  known  by  winch  hydrogen 
peroxide  and  ozone  arc  produced  in  natnre.  4.  Osone  hi  not  formed 
during  rapid  combustion,  and  hjdrogen  peroxide  only  in  circum- 
stances which  prevent  its  passing  into  we  atmosphere.    5.  The 


the  typical  oxides  are  considertid. 


J.  W. 
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negative  i-csults  obtained  fn^m  certain  special  experiments  desiprnnd  to 
show  the  presence  of  bydrogen  fHToxide.  The  an tlior  criticisr-  and 
refutes  th^  conclusioas  iu  detail.  1.  Ilosvay's  btatemeuts  about 
the  reageote  are  partly  due  to  erroiv  of  manipalation  and  partly  to 
lack  of  precautions  in  the  preparation  of  the  varions  eolations. 
2.  Titanio  acid,  which  is  stated  to  be  the  only  ohanusteristic  reagent 
for  hydrogen  peroxide,  is  capable  of  detectinf?  not  less  than  1  :  90,000, 
but  in  only  two  cases  out  of  500  has  the  author  found  more  than 
1  :  l,OuO,UOO.  3.  Apart  from  electrical  discharges,  the  author  sntr- 
gests  that  the  action  of  sunlight,  air,  and  moisture  on  ethereal  oils 
and  similar  snhetances  would  resolt  in  the  production  of  ozone  and 
o£  hydrogen  penudde.  4.  The  formation  of  hydrogen  peroxide 
daring  combustion  has  been  proved  by  the  independent  observations 
of  several  chemists  by  more  exact  methods  than  Ilosvay's.  5.  The 
results  of  Ilosvay's  crucial  experiments  are  invalid  for  the  following 
reasous.  (a)  The  air  was  takiii  from  the  streets  of  Budapest ;  (//)  the 
volume  (171 — 5UU  lit.)  wa.s  lar  too  small;  (c)  as  hydrogen  })er()xi<le 
is  unstable  in  presence  of  alkalis,  the  soda  employed  to  absorb  it 
woald  cause  its  decomposition  daring  the  loug  continaanoe  (2 — 5 
weeks)  of  the  experiments ;  (d)  the  passage  of  the  air  through  the 
various  porifying  solntions  (soda  and  dilate  salphario  acid)  woold 
cause  the  complete  absorption  of  hydrogen  peroxide,  and  consequently 
account  for  the  various  reagents  such  as  thallium  paper  and  azo- 
benzecenaphthylamiue  being  unaffected.  Samples  of  rain  water, 
tested  during  the  past  two  years,  show  that  there  is  no  connection 
between  the  quantities  of  hydrogen  peroxide  and  nitrites  which  they 
contain.  J.  B.  T. 

Manufacture  of  Oxygen  from  Calcium  Plumbate.  By  G. 

Kas<\fr  (Ch*'m.  Zeit.y  17,  I242j. — In  investigating^  the  dissociation 
of  calcium  piumbate,  H.  Le  Chatelier  (Abstr.,  1893,  ii,  t524)  found 
that  for  the  evolution  of  oxygen  by  heat  alone  it  is  necessary  to  raise 
temperature  about  200°  higher  than  in  the  case  of  barium  peroxide ; 
on  ilie  other  hand,  at  lower  temperatares  the  oxygen  is  mors  qoiokly 
and  completely  reabsorbed  from  air  by  the  plnmhaie  than  by  the 
barium  oxide.  The  anther  now  calls  afttsntiott  to  the  fact  that 
whilst  in  his  earlier  commnnications  he  mentioned  the  evolution  of 
oxygen  imm  calcium  plumbate  by  heat  alone,  he  recommended, 
as  more  jjenerally  useful,  several  other  metliods ;  the  following 
is  especially  advantageous.  Porous  calcium  plumbate  is  moistened 
with  steam  and  snbjected  to  the  action  of  washed  famaoe  gases, 
preferably,  at  a  temperatore  below  100*.  The  carbonic  anhydride  of 
the  famaoe  gases  is  rapidly  absorbed,  and  the  material,  whiicn  retains 
its  porous  condition,  then  consists  of  a  mixture  of  calcium  carbonate 
and  lead  peroxide.  This  is  transferred  to  a  ret^>rt  kept  constantly 
at  a  red  hesvt,  and  in  this  the  oxygen  is  evolved,  the  evolution  being 
much  helped  by  the  introduction  of  a  current  of  steam.  After  the 
evolution  of  the  oiygen,  the  current  of  steam  is  continued,  and  the 
temperature  raised,  when  carbonic  anhydride  is  liberated,  and  may 
be  collected  for  use.  The  calf  inm  plumbate  is  then  regenerated  fay 
means  of  a  cnrrsot  of  air.  The  aothor  also  relers  to  Peits's  pattrnted 
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modification,  in  which  it  is  pr()[JOFcd  in  flecompose  the  plnmbate  bj 
means  of  a  current  of  pure  carbouiu  uukjdride  at  a  red  lieat. 

The  Mitbor  olainu  for  his  plumbate  process,  as  advantages  oyer  the 
Brin  bariam  oxide  process,  (a)  obtaining  pure  carbonio  anhydride  as 
a  bye-prod  net;  (6)  the  Qse  of  low  temperatures,  and  conseqneTit 
Raviiiij:  in  fuel  and  in  wear  and  tear  of  retorts.  (See  also  Abstr., 
1891,  392.)  JLi.  T.  T. 

Molecular  Weight  of  Persulphates  and  Permolybdates.  By 
G.  MoKLLKK  (^Zeit.  jjhysikal.  Chem,^  12,  555 — «'^63). — The  molecular 
weights  of  potasfliam  persnlphate  and  of  amtnonlnm  persnlphate  were 
fonnd  by  the  author,  from  a  consideration  of  the  electrical  condnet- 
ivity  and  the  cryo*<copic  behavionr  of  their  solutions,  to  be  in  corre- 
spondence  with  the  formaltt  K«S,Ot  and  (NH4)sSsOe  (compare  Bredig, 
Abstr.,  1893,  ii,  572). 

The  conductivity  and  freezing  pnint  depressions  of  Pecliard's 
])Otassitini  permolybdate  and  ammonium  permolybriate  point  to  these 
hubstances  having  the  formulae  KaMo^Og  and  (^H4)aMoa08  respec- 
tively. J.  W. 

Action  of  Nitric  Peroxide  on  Metals  and  Metallic  Oxides. 

By  P.  Sabatier  and  J.  B.  Sendfrens  (Bull.  Soc.  Chim.,  [H],  9,  668 — 
669  ;  oomjjare  Abstr,,  1892,  l;iUU). — Brown  tung^stic  dicxide  becomes 
incandescent  in  nitric  peroxide  at  ;iOO%  and  yields  yellow  tungstiu 
auliydride  mixed  with  a  little  blue  oxide,  W,0». 

Sodiam  is  not  oxidised  by  nitric  peroxide  in  the  cold,  and  is  bnt 
slowly  attacked  on  heating.  Bednoed  nickel  ignites  at  the  ordinaiy 
tempeiatnre,  and  forms  niokelons  oxide.  W.  T. 

A  New  Sulphide  of  Carbon.  By  B.  v.  Lkngtel  (Ber.,  26, 
2960 — 2968). — When  pure,  dry  carbon  bisulphide  is  boiled  \n  a 
reilax  apparatus,  the  vapour  being  exposed  to  an  electric  arc  main- 
tained between  two  carbon  poles  for  two  or  three  honrs,  the  interior 
of  the  apparatus  becomes  blackened,  and  a  black  snbstance  is  fonnd 
suspended  in  the  liquid.  If  this  is  filtered  off,  a  cherry-red  liquid 
is  obtained,  which  has  a  remarkably  strong  odonr,  and  prodnces  great 
irritation  of  the  eyes.  This  li(|uid  is  allowed  to  stand  for  G — 8  days 
over  metallic  copper  to  remove  fi-ee  sulphur,  and  is  then  evaporated 
by  means  of  a  current  of  dry  air.  A  deep  red  liquid  is  thus 
left  which  has  the  composition  of  a  Mcaifhon  huulphide,  C3S2.  It 
evaporates  in  the  air  veiy  slowly,  and  its  vaponr  has  a  most  vigorons 
action  on  the  mncons  membrane,  a  very  small  trace  causing  violent 
catarrh.  Placed  on  the  skin,  it  merely  produces  a  black  spot.  The 
sp  cpr.  of  the  liquid  is  1'27389.  When  heated,  it  is  converted  into  a 
hard,  hlnck  mass  of  almost  the  same  perecntao^e  composition,  which 
is  probably  a  polymeride.  When  the  liquid  is  rapidly  heated  to 
100—120%  this  change  takes  place  with  explosive  violence,  but  occurs 
gradnally  when  it  is  gently  wsrmed.  The  same  snbstance  is  formed 
when  the  liqnid  is  preserved  for  a  few  weeks,  and  its  formation  is  in 
all  cases  accompanied  by  the  production  of  a  littie  carbon  bisnlphide. 
The  liquid  can  be  distilled  under  diminished  pressure  at  60 — 70%  but 
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a  portion  of  it  is  always  converted  into  the,  solid  modification.  The 
liquid  substance  is  insoluble  in  water,  in  which  it  sinks,  but  is  readily 
aolable  in  alcohol,  ether,  chloroform,  hensene,  and  carbon  bisulphide. 
Prom  n  concentrated  solution  in  the  solvent  last  mentioned,  the  solid 
modification  is  deposited,  but  a  dilntc  solution  is  more  stable.  It  burns 
"with  a  luminous,  smoky  flump,  rarbonic  and  sulpharous  anhydrides 
being  formed.  Aqueous  potasli  aud  soda  g'ivc  almost  black  solutions, 
in  which  acids  produce  black  ])recipitatcs,  whilst  aleoliolic  potash 
acts  vigorounlj  and  yields  a  deep  brown  solution.  A  drop  of  con- 
centrated sulphuric  aoid  causes  violent  hissing,  and  the  whole  mass 
is  converted  into  the  solid  modification.  Concentrated  nitric  acid 
caases  ignition,  whilst  a  more  dilute  acid  dissolves  the  liquid,  neither 
carbonic  anhydride  nor  sulphuric  acid  being  formed. 

Tbt*  nnrt'vses  of  tho  liquid  show  rntlier  less  carboti,  those  of  the 
Rolid  rather  more,  than  tliat  required  by  the  fonnnla  C-,?*^.  A  detor- 
lii illation  of  the  molecular  weight  from  the  frce/.inur  point  of  tlio 
solution  in  benzene  gave  numberti  which  agree  well  with  the  formula. 

The  solid  modification  is  hard,  has  a  fine,  granalar  fracture,  and  is 
iiitolal>le  in  water  and  all  ordinary  solvents.  Aqueous  potash  dis- 
solves it  completely,  and  it  appears  to  be  precipitoted  unaltered  on 
the  addition  of  an  acid.  When  heated,  it  decomposes,  with  for- 
mation of  solphnr,  whirh  sublimes,  and  a  gas  which  contains  sulphur, 
but  is  not  carbon  bisulphide,  and  is  being  further  i n vest ii^a ted. 

When  bromine  is  added  to  a  solution  of  the  liquid  tric-arbon 
disulphide  in  chloroform,  heat  is  evolved,  and  a  yellow  precipitate 
produced ;  this  has  the  composition  dSsBrc,  has  an  aromatic  odour, 
and  is  insoluble,  or  only  very  slightly  soluble,  in  all  solvents.  Under 
similar  conditions,  a  yellow  precipitate  is  produced  with  chlorine,  but 

not  with  i'lflino. 

The  author  is  investigating  the  structure  of  this  bromide. 

A.  H. 

Prepaimtioii  of  Metallio  Lithiun.  By  Qmm  (Coinpt,  rend,, 
117,  732 — ^733). — In  the  preparation  of  lithium,  tibe  yield  is  higher 

the  lower  the  temperature  at  which  electrolysis  takes  place.  Lithium 
chloride  melts  at  600°,  a  mixture  of  equal  weights  of  lithium  and 
Y,otass(!im  chlorides  melts  at  about  460**,  and  a  mixfnTf'  rf  t}\v  two 
■till ii  iili  s  in  molecular  proportion  at  about  .'^80";  a  n)!\'twii"  oi  'J.  rnols. 
of  poui.ssium  cidondo  witii  1  mol.  of  lithium  chiorido  meits  at  about 
550*,  and  potassium  chloride  alone  at  740^. 

The  best  mixture  for  electrolysis  contains  equal  weights  of  the  two 
chlorides, ibr  then  the  melting  point  of  the  saline  mixture  falls  as  de* 
composition  proceeds.  The  negative  electrode  should  be  a  rod  of 
r5irl>on  about  8  mni.  in  di?« meter,  hthI  the  positive  oIectr(»(h'  a  rod  of 
iron  'A  to  4  mm.  in  diameter,  surronndod  by  a  glass  tube  alx)ut  20  niin. 
in  diameteir.  A  current  of  20  volts  and  90  amperes  is  necessary,  and 
the  metal  obtained  contains  from  1  to  2  per  cent,  of  potassium. 

It  would  seem  that  when  electrolysis  takes  place  at  a  red  heat,  the 
litbinm  at  the  negative  electrode  combines  with  the  lithium  chloride 
to  form  a  subchloride,  LijCl,  which  has  a  higher  resistance  than  the 
original  ohloridOf  and  thus  reduces  the  intensity  of  the  current.  The 
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Bubchloride  diffame  throug'h  the  liquid  and  oombines  with  chlorifie  at 
the  positive  electrode.  At  500%  or  below,  it  would  seem  tb«t  tbis 
loimation  of  sabobloride  does  not  tiike  pUoe.  C.  H.  B. 

Calcium  Oxyiodide.  By  Ta^silly  (Bidl.  Soe.  Chim.,  [3],  9, 
629— 680).— Calcium  oxyiodide,  CaI„8CaO  +  16H,0,  has  been  ob- 
tained in  needles,  Hometimes  2  cm.  long,  by  heating  quicklime  with  a 
concentrated  ■olntion  of  ealdom  iodide  in  a  sealed  tabe  at  150^  for 
six  hours.  It  is  also  formed  by  the  addition  of  quicklime  in  small  por- 
tions to  a  boiling  concentrated  solution  of  calcium  iodide.  Long 
needles  are  obtained  on  cooling  this  solution,  which  cannot  i>e  freed 
from  adhering  lime.  W.  T. 

Double  Salts  of  Potassium  and  Ma^esium  Sulphate: 
Schonite  and  Potassium  Astrachanite.  By  J.  K.  van  i>ek  Hkid^ 
(Zeit,  physikal.  Chem.,  12, 416 — 430).— The  author  has  already  recorded 
the  formation  of  potasKinm  astrHohantte,  HgS04,KfS04,4HtO.  from  a 
solution  of  schonite,  MgS04,KtS04,6HtO  (Abetr.,  1893,  ii,  276),  and 
in  order  to  obtain  further  data  respecting  the  conditions  under  which 
it  18  prodnced,  hn^  now  examined  the  behavionr  of  the  sulphates  of 
potassium  and  mu*4^i»'  smifi  towards  one  another  in  solution  at  all 
ptssible  t<etriporatari'H.  i  lic  {uUuwiug  are  the  principal  facts  result- 
ing  from  thin  investigation. 

1.  Temperature,  — 4*5**.  Formation  from  ioe  and  the  two  snlphatoa 
of  the  saturated  solntioii  of  the  latter. 

2.  Temperature,  —3*.  Formation  of  schonite  horn  the  two 
sulphates 

8.  Temperature.  47*2"*.  MgS04,7HBO,  changes  in  the  presence  of 
schonite  into  MgSOi.fJUjO. 

4.  Temperature,  72  .     Potas&iuTn   asti'achanite  is  formed  from 
schonite  in  the  presence  of  MgSO«,6H30. 

5.  Temperature,  92**.    Potassium  astrachanite  is  formed  from 
schonite  in  the  presence  of  K..SO4. 

6a.  Temperature,  102**.  Boiling  point  of  the  saturated  solution  of 
potassium  astrachanite  and  snlphatr 

66.  Tempemtut  e,  .  Boilinp  point  of  the  saturated  solution  of 
potaasitim  a.«tmcliaiiite  and  Mg.SOt,GH,0. 

7.  Temperature,  106".  Formation  of  kieserite  iu  tiic  preseuee  of 
potassium  astraehanite.  U.  C. 

Modifications  of  Silver.   By  H.  LUdtke  (Ann,  Phy$.  Ckmn^  [2], 

50,  678 — 695). — The  silver  of  deposited  silver  mirrors  has  properties 
difTerent  from  those  of  ordinurv  silver,  hikI  tlic  author  has  investi- 
gated these  electrically  with  the  fnllnwniL';  it">wlts. 

Lehmano's  assumption  that  a  turn  layer  ot  sodium  silicate  on  all 
glass  surfaces  has  something  to  doelectroljticallj  with  the  deposition 
of  silver,  must  be  incorrect,  for  silver  mirrors  may  be  deposited  on 
mica,  porceluin,  quartz,  Iceland  spar,  platinum,  SbO, 

The  electrical  resistance  of  several  sorts  of  silver  mizroiB  decreases 
considerably  a«  time  elapses.  There  is  no  such  decrease  in  the  CSSO 
of  mirrors  reduced  by  milk  sugar  or  by  Martin's  method. 
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The  nllotropic  mirror  silver  may  easily  be  concerted  into  ordinary 
silver  by  hcat^  light,  chemical  reagfents,  &c. 

The  mirror  silver  and  other  allotropic  pi'eparations  show  an  initial 
cUffeniiGe  of  potential  of  about  U'l  volt  against  ordinary  ailyer  in 
dilute  aoda^  tihe  allotropic  modification  being  the  positive  pole.  The 
difference  is  smaller  in  ttlver  nitrate  solution,  and  the  ordinary  silver 

is  th'^n  the  positive  pole. 

All  the  properties  of  mirror  silver  indiooto  that  in  its  original 
moditication  it  is  identical  with  solui  collouial  silver. 

The  black  silver  sponge  obtained  by  reducing  silver  nitrate  solation 
with  sine  passes  into  a  grey  modification  on  eon  tact  with  acids. 
This  transformation  is  accompanied  by  an  increase  in  the  electric  con* 
liiicttvity.  J.  W» 

Method  of  Formation  of  Silver  Nitride.  By  A.  Angflt 
{Gtizzelta,  23,  ii,292 — 294). — Un  addiuj?  a  saturated  bydmzino  sulph- 
ate solution  to  a  cold  saturated  solution  of  silver  nitrite,  the  liquid 
immediately  becomes  turbid,  and  silver  nitride  separates  in  white 
aeedles.  The  reaction  probably  proceeds  in  accordance  with  the  fol- 
lowing eqnatious. 

NU/N:N-0H  =  N,H  +  H,0. 

This  simple  method  of  preparing  tlio  snlt  forms  a  very  striking 
lecture  experiment,  and  may  be  very  mpidly  performed. 

W.  J.  P. 

Prepftratlon  of  Caproiu  Ozlde.  By  E.  J.  Russell  (Chem,  Neies, 
68,  906). — A  fairly  concentrated  solution  of  copper  snlphate  along 
with  excess  of  sodium  chloride  is  thoroughly  minced  by  treatment 
with  cm^eous  sulpliurnus  anhydride,  the  excess  of  the  latter  is  then 
expelk'd  by  beatinir,  and  solid  Fodinm  carbonate  is  added  to  the 
hot  solution  ;  bright  red  cuprous  oxide  is  precipitated  and  is  readily 
washed  by  decan tuition.  D.  A.  L. 

Stability  of  Dilute  Solntioiui  of  Merenxlo  Chloride.  By  L. 

ViOHO!!  (Cofftpl.reiui.,117,  79:3 — 795). — Aqueous  solutions  containing 
0*1  per  cent,  of  mercuric  chloride  gradually  deposit  a  white  precipi- 
tate if  exposed  to  the  air,  but  remain  practically  unrliRTir^ed  for  many 
days  in  well  closed  ressels.  In  pr(»senco  of  magenta  or  indi^^o- 
carmiue  tbe  quantity  of  precipitate  formed  in  a  given  time  is  reduced, 
and  in  this  r^pect  indigo-carmine  is  a  better  preservative  than 
magenta.  In  pveeenoe  of  0*1  per  cent,  of  hydrochloric  acid  of  22*,  or 
of  1  per  cent,  of  sodinm,  ammonium,  or  potassium  chloride,  the  solo- 
tion  remains  practically  nnchanged  for  a  much  longer  time. 

C.  H.  B. 

Stability  of  Mercuric  Chloride  Solutions.     By  Tanket 

(Cotny)^  nnd.^  117,  1<>S1 — 1082). — Tlie  I'urniatiou  of  a  white  precipi- 
tate in  dilute  solutions  of  mercuric  chloride  (preceding  abstract)  is 
dne  to  the  presence  of  ammonia  in  the  atmosphere,  and  does  not  take 
place  with  pare  air  even  when  large  quantities  of  the  latter  arepassed 
thfottgh  the  liquid.  0.  H.  B, 

TOL.  LXTI.  ii.  9 

Digitized  by  LiOOgle 


94 


ABSTRACTS  OF  OHSMIOAL  PAPAR& 


Action  of  Mercurous  Chloride  on  Silver  Chloride  in  presence 
of  Ammonia.  By  U.  Ajjtony  and  G.  Tubi  (Gazzetiat  23,  ii,  231 — 
237}.— Pewl  (Abstr.,  1892,  685)  haa  shown  tbal  the  black  pradpitate 
obtained  by  treating  meroorous  cBloride  with  ammonia  contatna 
metallic  meronry ;  this  observation  ezphuns  the  well-known  fact  that, 
on  adding  amTnonia  to  the  white  preoipHate  obtained  with  hydixi- 
chloric  acid  in  a  mixed  solution  of  silver  and  mercurous  salts,  silver 
is  retained  in  the  black  precipitate.  If  the  precipitate  remains  long 
in  contact  with  ammonia,  the  reaction  represented  hj  the  following 
equation  may  occur: — 

4HgCI  +  4AgCl  -f  8NH,  =  2(NHg,Cl,NH4CI)  +  4Ag  +  4NH4CI. 

On  repeatedly  washing  the  mixture  of  silver  chloride  and  mcrcnrous 
chloride  with  ammonia  solution  on  a  filter,  a  residue  was  ultimately 
obtained  which  containf^d  1*16  per  cent,  of  eilver,  instead  of  30  per 
cent,  as  indicated  by  the  abuvu  equation.  When,  however,  the  mixed 
chlorides  precipitated  from  a  eolation  con&ining  excess  of  silver  salt 
were  digested  with  ammonia  for  some  time,  the  resnlting  precipitate 
was  fonnd  to  contain  the  quantity  of  silver  indicated  by  the  equation. 
During  a  qualitative  analysis,  therefore,  if  silver  is  not  found  in  the 
filtrate  from  this  black  jTeeipitate,  the  latter  should  be  examined  for 
the  metal.  W.  J.  F. 

Sublimation  of  Bed  and  TeUow  Mercuric  Iodides.  By 
Bebthklot  (Compt.  rend.,  117,  827 — 828)* — ^The  author  eonfirmii 
Fiankenheim's  statement  that  when  a  mix  tore  of  red  and  yellow 
merenrie  iodides  is  carefully  heated  on  a  glass  plate  and  allowed  to 

condense  on  another  plfite  held  at  a  short  distance  above  it.  tlip  sub- 
limate is  a  mixture  of  the  red  and  yellow  iodides.  The  result,  liow- 
ever,  cannot  hf  rpjmrded  as  proof  of  the  exiRtence  of  the  red  iodide  in 
the  state  of  vapour.  There  is  little  doubt  that  solid  particles  of  the 
red  iodide  aze  mechanically  projected  from  the  lower  plate  to.  the 
upper,  and  bring  about  the  immediate  conversion  of  the  yellow  ioidtde 
that  condenses  in  contact  with  them.  G.  H.  B. 

Action  of  Water  on  Glass.  By  F.  Kohlkauscii  (Bcr.,  26, 
2098 — 3001^). —  Analyses  have  been  made  of  the  substances  extmeted 
by  water  at  ordinary  temperatui-es  from  tineiy  powdered  glass  of 
Tarious  kinds.  A  comparison  of  the  soluble  portion  with  the  original 
glass  shows  that,  in  the  former,  the  relative  quantity  of  wkaK 
increases  and  that  of  the  silica  diminishes  ;  in  one  case,  the  solution 
contained  three  times  as  much  alkali  and  half  as  much  silica  as  the 
onginal  irlnss,  which  was  rich  in  alkali.  With  Bohemian  ]iotash 
glass  (ncii  m  silica),  the  discrepancy  was  less.  Both  of  these  glasses 
are  lar{]^ely  employed  in  the  manufacture  of  chemical  apparatus.  At 
present,  it  is  impossible  to  decide  whether  the  solution  of  tbt.-  alkali 
precedes  and  causes  that  of  the  silica,  but  the  author's  experimenti 
show  that  practically  they  dissolve  simultaneously. 

A  sample  of  Jena  "  apparatus  "  glass  and  two  of  a  glass  free  from 
alkali  were  examined  in  a  similar  manner,  and,  after  two  months' 
treatment  with  water,  the  solutions  contained  72,^  Sd,  and  57  milli* 


Digitized  by  Google 


mOROAHIC  0BEIII8TRT* 


95 


grams  per  litre  respectively*   A  flask  of  the  Jena  glass,  after  two 

day»  at  oi-flinary  temyi-^Tftturee,  h^^t  0*005  millip-rnm,  after  200  days 
0066  inilli^ram,  after  24  hours  at  94**,  0'8  milligram  per  sq.  dm. 
Experiments  were  also  condnot^d  to  show  the  relative  insulating 
power  of  different  sorts  of  glass  under  varying  conditions  of  atmo- 
spberie  moistiire ;  glass  of  poor  quality  coadncts  after  exposnre  for  a 
few  seconds  in  presence  of  40 — 50  per  cent,  of  moistore,  wliilst  the 
glass  free  from  alkali  insulates  well  in  presence  of  80  per  cent.  The 
composition  of  the  alkali-free  glass,  in  equivalents  per  cent.,  is  as 
follows:— BaO  =  ]2,  ZnO  =  3-7—4  6,  A1,0,  =  3ar-3-7,  B,0,  = 
13—15,  SiOt  =  65—68.  J.  B.  T. 

Nltro-m«ta]a.  By  P.  Sabatisb  and  J.  6.  SsNDSBiifs  (Bvtt.  Soe. 
Chim.,  [SI  9,  669-474;  compare  Abstr.,  1892, 1390;  1893,  ii,  374). 

— JVtfro-co&att.— This  sabetAnce  is  best  prepared  from  cobalt  reduced 
at  a  low  temperature.  Nitrogen  peroxide,  suitably  diluted  with 
nitrorron,  is  passed  over  the  reduced  metal  in  the  reduction  tube, 
when  black  nitro-cobalt,  CojNOj,  is  formed.  Water  acts  on  nitro- 
cobalt  very  vigorously,  but  gives  less  nitric  oxide  than  with  nitro- 
copper.  A  solution  of  cobalt  nitrate  containing  very  little  nitrite  is 
prodnoed,  with,  sometimes,  a  precipitate  of  blnish-greeo,  insoluble 
basic  nitrite  mixed  with  cobalt.  Heated  in  a  current  of  nitrogen, 
nitrous  fumes  are  first  cYolved,  and  then  decomposition  takes  place 
with  almost  explosive  violenee.  a  residue  of  metallic  cobalt  nuti  oxide 
l^ein^  formed,  ^itro-cobalt  explodes  when  mixed  with  combastibie 
matter. 

NitrO'nickel. — This  compound  resembles  the  cobalt  compound  in 
metbod  <ii  formation  and  properties;  it  has  always  been  obtained 
mixed  with  oxideJ  It  sppears  to  giye  no  special  reaction  with  oarb- 
onie  oxide. 

Niiro  iron. — This  substance  is  much  more  difficult  to  prepare. 
Borne  nitric  peroxide  is  first  ab.«>orb<'(l.  nnti  then  deflfitrratiou  takes 
place,  even  in  a  much  dilated  atmosphei'e  of  nitric  peroxide. 

W.  T. 

duomiiun  SulphatM  «cid  Doable  Snlphaftei.  By  T.  Klobb 
(Butt.  See.  Ohim.,  [3],  9,  663-468).— The  double  snlphste, 
Crt(80«)t,8(NH4)t804,  nas  been  prepared  by  adding  chromic  oxide  to 
a  large  excess  of  ammonium  sulphate  kept  in  a  state  of  quiet  fusion. 

In  this  eftse,  fi  rlefir,  green,  crystalline  powd<'r  is  obtained,  whilst  if 
violet  aiunionium  clironn'inn  alum  is  siibst  it  iitrd  for  the  oxide,  a  pul- 
verulent powder  is  obiaineii  not  so  reuuiiy  wnslicd.  It  forms  needles, 
005  mm.  long,  and  nhort  spindles.  The  crystals  are  but  slightly 
attacked  by  boiling  water,  not  acted  on  by  a  concentrated  solution  of 
ammonium  sulphate,  and  completely  decomposed  by  boiling  potash. 
Boiling  concentrated  sulphuric  acid  gives  Tmube's  red  sulphate.  The 
salt  is  not  decomposed  by  heating  at  350"  on  n  lead  batli,  but  takes 
a  trsnsicnt  violet  colour.    By  calcination,  it  yields  a  very  adherent, 

light  oxide. 

I**      The  double  sulphate,  Crj(S04)a,(NH«),S04,  is  formed  if  the  preced- 
ing prepsimtioubehes^ied  so  far  as  toTolatilise  moat  of  the  ammonium 

rsolphale.  It  forms  tabular,  hexagonal  enrstak|  which  ure  more  stable 
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than  the  needles  de8cril>€d  alwve,  as  tbey  are  not  attMck»Hl  by  l-voilincr 
water  or  cuDceutrated  bydi-ocbloric  acid;  boiling  potash  (sp.  gr.  I  '.i) 
acts  on  them  but  very  slowly.  Heat  and  concentrated  8iil(»haric  acid 
bave  the  aame  action  as  on  the  needles. 

These  double  sulphates  correepond  with  tbe  ferrio  amrooninni 
BulphHtes  obtained  by  Lachand  aiul  Lepierre.  Thoy  may  be  viewed 
as  derivatives  of  Rocoura's  chromosulphnric  acid,  fl-Cr^fSOi)!,  and 
chromotrisulpliunc  ncid,  lljCr/SOj),  (Abstr.,  189H.  ii.  470). 

Attempts  to  picpai-e  the  correspoiKliiip  p()ta>.sium  and  sodinm  salts 
failed,  ixiy  the  ciaoinosulphat^  could  not  be  obtained  free  from  am- 
monia ;  potaFRinm  cbromotrisnlphate  is  obtained  bj  Intin^  potaaainm 
cbTominm  alum  with  excess  of  ammoninm  solphate  and  potasainm 
snlpbate. 

The  red  sulphate  of  chrominm,  referred  fo  aboro,  propared  in  tbrre 
different  ways,  has  the  formula  Cr^f  SO4),,  and  is,  therefore,  a  normal 
shU'.  It  is  a  powder,  roae-colourcd  in  daylight,  but  appears  fireen  by- 
gas-light,  W,  T. 

Gomplez  Aoids  dirived  from  Bf  olybdio  aoid  and  Tltanio  and 

Ziroonic  acids.  By  E.  P£chard  {OwtpL  rmd.y  117,  788—790). — 
When  hydrufluobilicic  acid  is  added  to  a  warm  solution  of  ordinary 
animoniDm  molybdate,  the  latt^^r  becomes  yellow,  and,  on  coolinp, 
deposits  a  crystalline  precipitate,  if  the  solution  is  not  too  dilut*'. 
If  hydrochloric  aciil  is  added  to  a  dilute  K<»lulion  even,  thei*e  is 
an  immediate  precipitation  of  the  silicomolybdate, 

2(NH4),0,SiO„12MoO„ 

described  by  Parmentier.    Part  of  the  molybdate  is  oonveried,  at  the 

same  time,  into  oxyflnorniolybdate. 

Ammonium  silieonnoride can  bo  substituted  for  hydroflnosilieic  ncid, 
and  a  precisely  similar  method  yields  titanomolylMiates  and  zircotiu- 
inolybdates* 

Ammwium  iiiati<molyhdaie,  2(NH«),0,TiO|,12MoO,  +  10H,O,  ta 

obtained  by  adding  ammonium  titanofluoride  Bolntion  to  ammonium 
molybdate  solution  until  the  intensity  of  the  yelloir  coloar  no  longer 

inrrenses.  and  then  adding  hydrochloric  arid.  It  is  completeK' 
insoluliK'  in  solutions  of  ammonium  salts,  but  dissolves  in  water  and 
in  acids,  and  crystallises  in  sujall,  yellow  octahedra,  which  act 
strongly  on  polarised  light. 

PotOMium  tiiammolyhdate,  2K30,TiO«,12MoO,  -I-  16H,0,  is  an 
efHore^icent  «ait,  obtained  in  yellow  pri^^ms  by  adding  potaasiom 
chloride  to  a  hot  concentrated  solution  of  the  preceding  compound 
and  allowing  the  liijuid  to  cool. 

Tifaii  >molyhJic  acifl,  TiCX, l'JM<i0^2-]I-..0,  crystallises  in  golden* 
yellow  rx  tahedra,  melting  at  about  6U^,  and  very  soluble  in  water. 
It  is  obtained  by  adding  hydroeiiloric  acid  to  merourons  titanumulylH 
date,  which  is  prepared  from  one  of  the  preceding  salts  by  double 
decomposition.  A  more  rapid  method  is  to  agitate  with  ether  an 
aqneous  solution  of  the  ammonium  salt  acidified  with  hydioohloHo 
acid  and  allow  the  heavy  ethereal  solution  to  evaporate  spontaneously. 

Zirconomolybdatea  are  obtained  in  a  similar  wi^  and  are  straoti/ 
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nTiftloj^ous  in  compositioTi.  The  amtnoniam  salt  crvRtnlltsps  with 
luUjO  in  yellow  octahedni,  and  the  potassiaiii  salt  with  I8H.3O  in 
effloresceni;,  jellow  prisms.  C.  H.  B. 

Aotioi  of  Bome  Metals  on  Aoid  Solutloiii  of  ilidr  Cblorldee. 

By  A.  Dim  and  R.  MiTZWtt  (Compt,  rend,,  117,  091^694).— When 

A  Imr  Off  tin  is  placed  in  a  vessel  containin^r  a  eonoentrated  solution  of 
stannoas  chloride  in  hydrochloric  acid,  on  the  top  of  which  is  a  layer 
or  wnfer,  crystals  of  tin  rapidly  form  on  the  bar  in  the  neighbonrliond 
of  the  surface  of  separation  of  the  two  liquids.  The  system,  as  thus 
arrtingi^d,  clearly  consists  of  two  identical  electrodes  imtueraed  in  two 
different  liqaids,  and  the  two  sources  of  electromotivo  force  are  the 
Mctiott  of  the  aoid  on  the  tin  and  the  diffnaion  of  the  acid  into  the 
snpernatant  wator.  If  a  bar  o£  tin  is  placed  simply  in  a  hydrochlorid 
acid  eolation  of  stannous  chloride,  no  crvRtals  are  formed ;  if  a  thin 
layer  of  water  is  poured  on  the  solution,  it  mixoq  with  the  Hubjacent 
liquid  and  beoomes  a  conductor;  if  the  layer  ut  Wiitcr  is  deep,  it  has 
\is  hiirhest  condoctivitv  at  the  sui  fuce  of  separut  it ;ind  the  condnc- 
tivity  decreases  gruduaiiy  in  a  verUcal  daecUun  as  tiie  up^er  surface 

of  the  wator  is  approached,  and,  since  the  cnrrent  traventng  socces. 
sive  layers  of  the  liquid  diminishes  in  a  similar  manner,  the  sise  of 
the  tin  crystals  shows  corresponding  variations,  the  deposit  changing 
from  well-defined  crystals  to  a  spongfy,  grey  mass,  and,  finally,  in  the 
highest  layers,  to  a  very  hnely  divided  black  powder. 

Above  the  surface  ot  separation,  the  bar  of  tin  ro<^rely  plays  the 
part  of  the  negative  electrode,  and  can  be  replaced  by  any  other  con- 
ductor without  any  alteration  in  the  phenomena.  If,  on  the  other 
hand,  the  metal  rod  or  bar  coosists  of  two  parts  separated  by  some 
insnlating  material,  and  the  latter  lies  on  the  snriMe  of  separation, 
no  formation  of  oiystals  takes  place  until,  by  the  progress  of  diffosion, 
the  upper  and  lower  parts  of  the  rod  are  pnf  into  communication  by 
two  conducting  liquids  of  different  cc*iii|}<it)it  ion.  The  formation  of 
the  crystals  is  dependent  on  the  action  oi  the  hyiirochloric  acid  on  the 
tin ;  no  similar  eifect  is  produced  by  a  solution  of  stauuous  chloride 
containing  no  free  aetd.  It  is  also  dependent  on  the  eneigy  dereloped 
by  the  diffasioo  of  the  aeid  into  the  supernatant  wator,  neither  caase 
alone  being  sufficient  to  electrolyse  the  stanuons  chloride.  • 

Similar  phenomena  are  observed  with  cadmium  chloride  and  cad- 
mium, the  metal  being  attacked  with  difficulty  by  very  dilute  hydro- 
chloric acid,  but  zinc,  which  is  easily  atUtuked  by  ihe  diliitu  acid, 
does  not  give  similar  results.    Nickel  gives  negative  resuiu,  probably 

because  the  surface  of  the  metal  bewmea  poliriaed,  and  antimony 
and  bismnth  give  negative  resolts  beoanse  they  are  not  attacked  by 
hydtoddorio  acid.  C.  U.  B. 

Solidification  of  Dilute  Solutions  of  Antimony  in  Tin.  Bw 
F.  W.  KtjsTEK  {/eit.  phynkal.  Cikunu,  12,  oUH — oiii  j.— Hey  cock  and 
Xerille  ( T ran k  ,  1890,  376)  were  the  first  to  point  out  that  the  solidi- 
fyiug  poinu  u£  dilute  solutions  of  antimony  in  tin  are  higher  than 
that  of  pure  tin,  a  result  which  they  explain  by  assaming  the  forma* 
tion  of  solid  solntions  in  these  cases.  The  author  shows  that  this  is 
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most  probablj  an  inatanoe  of  isomorphous  mixture  similar  to  thosc^ 
which  he  has  himBelf  inyesHgated  (Atutr.,  1890, 1209).        H.  C. 

Action  of  Water  on  Disodium  Platinum  Thioplatinate.  New 
Thioplatinum  Salts.  By  R.  {Schnkidkk  {  J.pr.  Chmi.,  [2],  48,  411 — • 
424 ;  compare  Abstr.,  1892,  944). — Wlieii  disodiam  platinum  thio-. 
j)l!itiiuit©,  2XaaS,2rLS,PtS4  {Annalen^  138,  618)  is  heated  with 
water,  with  exclusion  of  air,  a  deep-red  solution  and  an  ineolable 
residue  are  obtained.  The  eolation  contains  wodUtm  thioplatinowte^ 
KaiPtSt,  which,  however,  is  speedily  decomposed  in  accordance  with 
the  equation  3Na.PtS,  +  4HaO  =  2H,PtS„Na,PtS,  +  4NaH0.  The 
insoluble  residue  consiRts  of  the  salt  sodium  platinum  ffii)plafinafe^ 
Na2S,PtS,2PtSi,  n  mirrocrystalline,  kermes-brown  pjwdor,  which  is 
decomposed  by  air  Nviili  tlie  formation  of  sodium  cui  bouate  aiid  plati- 
num bisulphide,  and  by  hydrochloric  acid.  wiLh  UlL>eriiUan  of  the  corre- 
sponding acid,  HaS,PtS,2PtS,.  A.  O.  B. 


Mineralogical  Chemistry. 


Native  Copper  from  Ynnnan  (China).  By  W.  Gowland 
{Chem,  Xewsj  68,  307). — A  specinieu  of  i-emarkably  tough  native 
'Copper,  coDJiieting  of  a  flat«  nodular  nncleiiB,  without  crystalline 
ptraotnre,  and  weighing  208*6  grams,  bnt  enoiraled  hj  incrosting 
layers  of  cuprite  and  green  copper  oarbonates  weighing  89'5  g^me, 
was  obtained  from  an  outcrop  in  the  province  of  Yunnan,  China. 
The  metal  wns  found  to  be  free  from  gold,  lead,  arsenic,  antimony, 
bismuth,  nickel,  and  cobalt,  but  to  conuin  0*028  per  cent,  of  iron 
and  0  026  per  cent,  of  silver;  it  being  purer  than  the  electrolytic 
copper  at  the  antiior's  diepoea),  a  direct  detmnhiAtton  d  copper  was 
not  made^  bat  hj  difference  the  percentage  of  copper  was  fonnd  to 
be  99*946;  it  therefore  surpasses  in  porily  many  specimens  of  native 
copper  hitherto  examined,  snd  in  fact  may  he  classed  with  the  Lake 
Superior  and  Chilian  specimens*  D.  A.  Ju. 

Nickel  Arsenide.  By  K.  Waller  and  A.  Hoses  (Jcihrb.  f. 
3fm.,  1894>i,  Bef.  17,  from  School  of  Minet  Quart,  l4,  49— 61).— The 
ore  from  a  mine  18  miles  from  Silyer  City,  New  Hexioo,  oonsists  of 

dendritic  native  silver,  enclosed  in  a  grej,  brittle  arsenide,  which  is 
fonnd  in  a  matrix  of  spathic  iron  ore.    The  hardness  of  ^e  nickel 

compound  is  5,  its  Rtrcnk  black,  and  its  structure  t^ninulnr. 
Analysis  gave  results  which,  on  the  aHsumption  that  silica  ajid  aiiver 
were  present  as  impurities,  were  as  follows  :— 

As.  m.  Co.  Fe. 

78*67         12*25         616  2*92 

Thcbo  results  correspond  with  those  demanded  by  the  formula  for 
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fikutt^ruclite,  in  wbich  cobalt  is  replaced  by  nickel  and  iron.  The 
autliors,  therefore,  propose  the  name  of  n^ckel^kuti&rudite  for  thU 
xniiiei*al.  B.  H.  B. 

Natural  Oxides  of  Mangaaem.    By  A.  Qorgeo  (Bull.  Soo, 

Chun.,  [3],  9,  650 — 661). — Manganites. — Fonr  well-crystallised 
Bfimple«!  of  mangaaite  from  liefeid  (Hartz)  gave  aoaljsea  as 
follows : — 


leA^AlA*  BaO. 

PbO.CttO. 

CkO.  K^.NasO. 

L  0  25 

0-35 

0-15 

010 

010  0-30 

n.  0-45 

0-25 

0-10 

0-20  020 

III.  0  15 

0-30 

010 

trace       01 5 

IV.  0  05 

0-25 

005 

015  0-25 

MnO. 

O  in  excess. 

HjO. 

Total. 

I. 

79-40 

9-25 

10-40 

100-30 

II. 

79-35 

940 

10-10 

100  35 

in. 

79-90 

915 

1045 

100-20 

IV. 

d005 

1015 

9-40 

iUO  J5 

n  has  sp.  gr.  4*34,  hardness  3*5 ;  III  has  ep.  gr.  4'd9,  hard- 
ness 3-5. 

The  percentages  of  water,  and  of  oxygen  in  excess  of  that  required 
to  form  MqO  agree  with  the  formula,  MnO,,MnO,HaO,  excepting 
sample  lY  which  appears  to  have  bcgua  to  yaa^  intu  pseudomorphtc 
pyrolosito.  The  mineral  is  represented  as  manganons  hydrogen 
manganite,  because  concentrated  boiling  nitric  acid  dissoWes  naif  the 
manganese  on  repeated  treatment  <S  the  yerj  finely  powdered 
mineral. 

Hau»mannites. — Throe  samples  from  Ilmenaii  were  examined ;  they 
each  gave  a  red  streflk  and  appeared  to  be  free  from  other  oxides  of 
maugaucisc.  The  must  noteworthy  point  is  the  presence  of  s^inc 
oxide,  not  hitherto  noticed  excepting  in  the  silicates,  although  tha 
anther  has  fonnd  1 — 2  per  cent,  in  diallogite  fom  Diets.  The 
outer  friable  portion  of  sample  I  contained  8*30  per  cent,  of  sano 
oxide.  Analyses  gave : — 

BiO,.      PjOj.     8<V     CO^  FegO^AIsOt.  CaO.    MgO.  KaCNa^O. 
I.  0-30    trace  trace  traoa      0-30      0*10     —  0*40 
n.  1-45    O-Oo    0*10    0-15       0-70      0*55    0-45  0*20 


m.  0 13     —      —      —         —  0-90  tmoe 


ZnO, 

UnO. 

0. 

Total. 

I.  8*60 

83*40 

7-05 

0*05 

10020 

II.  100 

8810 

6-65 

traoa 

9il-40 

lU.  7-20 

86*40 

7*03 

0-16 

100-19 

II  has  sp.  gr.  4*77 ;  III  has  sp.  gr.  4*91,  hardness  4*5 — 5. 

Allowing  for  the  oxide  of  sine,  concentrated  nitric  acid  extracts 
two*thirds  of  the  manganese ;  henoa  tha  formnla  of  the  mineral  ia 
linOii2BO,  whara  E  rapresenta  Un  partly  raplaoad  by  Zn. 
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PraiMiitM.— Two  well-cr^^stallifled  BpooimenB  of  bmimite  wete  ftii»- 
lysed : — from  Saint-Harcol  (Piedmont),  hardness  — 6*5 ;  sp.  gr. 
4*76 ;  and  II  from  Sohwarzenburg,  hardness  6*0;  Bp.  gr,  4*83.  Ko.  I 
18  the  only  oxide  examined  in  whiok  cobalt  oooon. 


Gnnffue.   SiOj.       3fuO.  O. 

1.  2-80  9-40  74-68  7-60 
II.  OW    8- 15     80-40  8*35 

MgQ.    XaO^NttjO.  BaO. 

I.  Too  trace 

U.  traoe      0  20  0*20 


CaO. 

PbO,CuO. 

3-80 

0-50 

015 

0-30 

1-20 

0-85 

PA. 

H.O. 

Total. 

0*05 

0-20 

100-30 

020 

99  65 

The«e  aiiRlyses  in<licato  the  formula  (MnSi)OvRO  for  braunite, 
-where  SiOj  partly  replaceH  M11O3  and  K  is  chiefly  manganese.  Boil- 
ing dilate  solations  of  soda  or  potash  hare  very  little  action  on  finely 
powdered  brannito ;  henee  silica  is  not  present  in  the  free  state, 
the  mineral  is  completely  decomposed  by  hydrochloric  acid,  rhodonite 
(SiOi,MnO)  is  not  present.  Dilute  nitric  acid  (1  : 9)  hns  hanlly  any 
action  on  the  Saint-Marcel  bm  11  nifes ;  hence  tephro'ite  (SiOa,2MnO) 
is  absent.  Banmielsberg's  formuln,  SiO  .MnOt  +  2(MQOt,2MuO)» 
does  not  correspoiiil  with  the  above  aiiulyses. 

The  gangue  has  been  deposited  later  than  the  main  substance  in 
each  of  the  minerals  examined,  for  the  crystals  show  no  evidence  of 
penetration  by  the  gangue,  whereas  the  gangae  surface  oorresponds 
with  the  projecting  angles  of  the  mineral  crystals.  W.  T. 

Heintzlte.     By  O.  Ludbcke  (Jahrb.  /.  1894,  i,  Ref.  19; 

from  Zeitschr.  f.  Natnrw.t  1892,  1—8). — The  author  admits  that  his 
heintzite  fi-oni  tin'  pinnoite  of  SUissfart  (Abstr.,  IbUl,  528),  Feit's 
micrgcr^'btuliiue  kaiiborite  from  Schmidtmannshall  (Abstr.,  1892, 
791),  and  IClch's  hintselte  (Abstr.,  1891, 528)  do  not  differ  from  one 
another.  The  composition  of  the  three  is  2B^Oio  H-  dMgBiOr  + 
$9HtO.  Crystallograpliical  measorements  support  this  view.  The 
name  of  heintaite  has  priority.  B.  H.  B. 

Microchemical  Investigation  of  Minerals,  jiy  J.  Lkmrkkq 
Jakrb,/.  Min.,  1894,  Ref.  7 ;  fi-om  Zeil.  denUch.  geol  Gei.,  1892,  224— 
242). — The  anther  describes  Tsrions  microchemical  tests  for  dis* 
tingoiahing  scapolite,  hanyn,  eudialyts^  chabaiite^  and  other  mipemls, 

B.  H.  B* 

Cordierite  in  an  Eruptive  Rock  of  South  Africa.  By  G.  A, 
F.  MOLENGKAAFF  {Jakrb.  /.  Min.f  lb94,  i,  Mem.  79 — — The  vock 
described  was  obtained  from  the  Comelis  Biver,  near  Harrismith,  in 
the  Orange  Free  State.  It  resembles  most  closely  a  diabase,  and 
apparently  forms  a  dyke  in  the  Stormberg  beds.  Under  the  micro- 
scope,  it  is  seen  to  be  composed  of  glass  in  which  crystals  of  spinel, 
conlieritSi  and  augite  occur.  Analysis  of  the  rock  gave  the  foUowing 
results.    •  , 
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SiOj.     TiOj.      AljOj.     FojO,.    MgO.     CaO.     N14O.  K.O. 
64-64  079     1916     723     3';i9     2  47     067  1-13 

These  resalts  comspond  with  those  given  hj  OBann  for  the 
Qordierite-bearinjET  mica  aodBeito  of  Hojaio.    The  Sonth  African 

ri>ck  increa<;c8  the  far  from  nnmerons  examples  of  the  occurrence  of 
oordierite  in  eruptive  rocks.  B,  H.  B. 

Mel£uiite  from  Missouri.  Bv  E.  Hwvortu  (Zeit.  ICri^st.  Min.,  22, 
428 ;  from  Proe.  Kamoi  AeatL  oci.). — ^Meianite  occurs  in  brownish- 
black  orjstals  in  cavities  prodnced  by  aolfataric  action  on  a  basic  vein 
rock  on  the  eastern  fork  of  the  Black  Biver,  H  v  n  )Ids  Co.  The  rock 
consists  of  tricllnic  felspar  and  green  fibroas  hornblende  in  a  vitreoas 
ground  mass.  Analysis  of  the  melanite  gave 

BiOt.     HhO.    Fe.Qg*  CaO.      MgO.  TotaL 

3388     OaO    29-35     5-53    3071     0-63  100-30 

Its  sp.  gr.  is  3*6.  This  \r  the  first  recorded  occurrence  of  garnet 
.in  Missouri.  ,  ,  '  B.  H.  B. 

.   Iroi^  Ore  Deposit  in  Nbrtih  Sweden.  By  W.  Pbtbbsson  and  H. 

.SjdGREN  (^Jahrb.  f.  Jim.,  1894,  i,  Ref.  88—89 ;  from  QetA,  Form. 

Fdrh.y  15,  45 — 6^^,  140 — 143). — Tho  deposit  described,  known  as  the 
Routivure  Iron  ^fouiit.iiti,  is  situated  about  9  miles  from  Qaickjokk, 
in  the  Swedish  province  of  NoTibotten.  The  ore  (Analysis  I)  consists 
of  titaniferous  magnetite  aKfsiK  i;ifpd  with  green  spinel,  olivine,  and 
talc.  The  rock  (Analysis  II)  in  which  it  occurs  is  a  highly  altered 
gabbro. 

SiO^      TiO,.    AUO,.    Cr,0,.    FcjO,.     FeO.    MnO.    MgO.  CaO. 
L   408   14-2r)     6  4.0   0-20   3343   84-58   0-4IS     3-89  0*65 
IL  47-37     0-2u    2;i  22    0  39     —       6  42   0-28    8-67    6  86 

K,0.       NojO.      H.O.  P.Os. 
1.  0  15      0  -29       1  32      0  '016 
II.  0  63      3:26      3-26  — 

The  raineralogical  constitnentB  of  the  ore  are  as  follows.  (1) 

Titaniferons  magnetite,  the  main  component ;  (2)  ilraenite ;  (3) 
spine!;  (4)  olivine;  (5)  pyroxene;  (6)  chlorite;  and  (7),  as  acces- 
sory coustitaents,  magnetic  pyrites  and  apatite.  B.  H.  B. 

DialMte  from  Bio  de  Janeiro.  Br  E.  O.  Hotkt  {Jokrh.  f.  Min^ 
1894,  i,  Bef.  80—81 ;  from  Min,  f^r,  MiUh^  18,  211— 221).^In  the 

vicinity  of  Rio  de  Janeiro,  namonras  veins  of  diabase  occar,  whose 
width  varies  from  a  few  inches  up  to  20  yards.  The  stractnre 
and  character  of  these  veins  vary  according*  to  the  thickness  from 
the  gabbro  structare,  with  holofrystilline  development  in  the  widest, 
throngh  the  ophitic  to  porj)liyrittc  teJttare  and  hypocrystalline 
development  in  the  narrowest.  The  author  gives  the  results  of 
analyses  of  the  two  extreme  Tariettes.  Augite  oocnn  in  two  forms, 
namely,  ordinazy  diabaae-angite  and  ai^te  rsaemUing  satite.  A  eom- 
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pMison  of  tnio  ealite  from  Sala^  in  Sweden,  proyes,  however,  tbnt  Uie 
Balite-like  angite  of  ibe  diabftse  of  Bio  de  Janeiro^  New  Haven,  New 
Jeney,  and  Gape  Blomedon  is  not  mlite.  B.  H*  B. 

Sulphuretted  Water  from  Alexeiewsk.  By  N.  SAVTZKrr  (/. 
pr.  Chem.,  49,  518 — 521). — Alexeiewsk  ib  ahoat  20  versts  from 
Samara  and  5  to  6  ^1*0111  Schmischlaewka.  The  mineral  water  is 
clear  and  eolonrkes,  and  has  a  atTOii|p  odonr  of  hydrogen  salphide,  a 
fidntly  naline  taste,  and  a  faintly  acid  reaction.  On  ezpoenre  to  air, 
it  becomes  milky,  through  separation  of  Bulphnr,  accompanied  by  a 
floocnient,  black  precipitate.  The  sp.  gr.  is  r0014l  at  14".  The 
temperature  of  the  spring  is  9*3°.  The  water  contains  in  10,000  parts 

S^4.     KajSO^.    Na^SjO,.      OaSO^.       OsOOb.     UgSO^,  MgCl,. 
0*1556    I'lSOii    0*1036    13*5843    2*7287    1*7706  0*2550 

01387      01083  01304 

  B.  C.  B.  . 

Water  and  Sea-bottom  Depoelti  from  the  Baetem  Uedlter- 

raaean.     By   K.  Natterer   {MonaUh.,  14,  624—673;  compare 
Abstr.,  1893,  ii,  216). — The  aather  gives  details  of  analyses  of  water 
and  sea-bottom  deposit.s,  examined  during  the  voyage  of  the  ship 
Pola  "  in  the  Eastern  Mediterranean  daring  1693.        G.  T.  M. 


Physiological  Chemistry. 


Respiratory  Exohaii^e.  By  A.  Haoitos-Lktt  (Pflugei^s  Arehiv,  55, 
1—126). — This  is  a  very  complete  acoonnt  of  experiments  on  animals 
and  men,  to  show  the  etTt  it  of  inanition  and  diets  of  different  kinds 
■ — fats,  carbohydrates,  proteid,  bone,  meat,  mixed  diet — on  the  re- 
spiratory iiiteichanpes.  The  calorimetric  value  of  foods  is  also 
discussed.  The  methods  of  experiment  dre  fully  described.  The 
most  important  resnlt  appears  to  be  the  absolute  sad  relative  inerease 
of  gas  ezohange  and  stroigth,  if  a  proteid  diet  is  continued  for  some 
time.  W.  D.  BL 

Absorption  and  Elimination  of  Hydrogen  and  Nitrous 
Oxide.  By  N.  CiRfiHANT  {Compt.  rend.  8oc.  hiol,  1893,  616— 018).— 
A  dog  was  allowed  to  breathe  a  mixture  ul  hydrogen  and  oxygen 
(4  to  1)  i  five  minutes  after,  some  blood  was  collected,  and  it  wss 
foand  that  the  nitrofKen  normally  obtainable  from  blood  was  replaced 
by  hvdrogen ;  in  a  few  minutes  this  was  replaced  bj  nitrogen  when 
the  dog  was  allowed  to  breathe  air  again. 

Another  animal  was  allowed  to  breathe  a  mixture  of  12^  litres  of 
nitrous  oxide  and  .S3  of  oxygen.  The  blood  gases  obtamed  from 
100  c.c.  of  blood  amounted  to  79  2  c.c,  of  which  42*8  was  carbonic 
anhydride,  7*8  oxygen,  2*1  nitrogen,  and  26*4  nitrous  oxide.  The 
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roixture  did  not  pi-odace  anaeBthesia^  on  account  of  the  admixture 
with  oxjgen,  an  P.  Bert  showed*  The  animal  was  then  allowed  to 
brestlie  mirt  and  the  blood  gaaea  uialysed  at  mtervats ;  the  qnaniity 
of  carbonic  aBhydride  and  of  ozjg^n  fell  and  rose  respeotirely  to  the 
normal,  while  the  foreign  gas  rapidlj  disappeared,  so  that,  in  half-au- 
hoar's  tiaie^  none  was  left  in  the  blood,  W«  D.  H. 

Pancreatic  Ferments.  By  A.  Dastrr  (Gompt.  rend.  Sac.  Biol.^ 
1893,  648 — Gol). — The  experiments  deacri bed  show  the  independence 
of  the  two  prineipal  ferments  contained  in  pancreatic  juice,  amjlop- 
sin,  and  trypsin.  Three  hypotheses  are  adyanced  as  possible  ezpla- 
nalions ;  these  are  as  follow  : — 

1.  The  amylolytic  feiment  is  more  soluble  and  diffusible  than  the 
proteolytic  ferment,  and  so  loss  finnly  hold  by  the  glandular  cells.  The 
first  macerations  of  the  gland  substance  renKjve  it  almost  completely. 

2.  The  prodaction  of  ferments  bv  the  pancreatic  cell  is  sncoessive  ; 
it  is  an  operation  of  two  acts,  of  which  the  first  is  the  formation  of 
amyloj^n,  the  seoond  of  trypsin. 

3.  The  two  ferments  are  prodmoed  at  the  same  time,  but  the  tfyptio 
one  is  in  the  condition  of  symogen,  only  aoaniring  its  fermentative 
activ  ity  nfter  more  prolonged  contact  witk  the  products  of  the 
oelloiar  activity  of  the  glan£  W.  D.  H. 

ConTersion  of  Maltose  into  Deztmo.  By  C.  Tgbb  (/. 
ThytioL^  15,  421—432). — Dried  pancreas,  mnoous  .membrane  of  the 
small  intestine,  Peyer  s  patches,  lymphatic  glands,  salivarv  glands, 
4iTer,  kidney,  stomach,  spleen,  and  striated  muscle  possess  the  power 

of  converting  maltose  into  dextrose.  The  relative  activities  are  ex- 
pressed in  the  following  iiuiul  ers: — The  proportion  of  maltose  to 
dextrose  in  similar  specimens  l)eirigfor  the  intestine  1  :  3*21  ;  for  the 
spleen,  1  :  l  '6b  \  for  lymphatic  glands,  1  :  O  Uti  ;  for  the  liver,  1  :  0*8; 
for  Pi^er^a  natehes,  1  :  0*64;  for  the  kidney,  1  :  0*06;  for  the 
stomach,  1  :  0*45 ;  for  pancreas,  1  :  0*31 ;  for  the  salivary  glands, 
1  ;  0'21 ;  for  muscle,  1  :  0*2.  The  small  intestine  is,  therefore,  the 
most  active.  Serum,  bile  (slightly),  and  Bender's  imncreatic  fluid 
(slightly)  also  act  in  the  same  way.  Pever  h  pntehcs,  to  which 
Brown  and  Heiun  attributed  a  powerlai  action  in  this  direction,  81*0 
seen  to  be  very  feeble.  W.  D.  H. 

JUition  of  Carbonio  Anhydxldo  on  fho  Diastatio  Fennents  of 

the  Animal  Body.  By  W.  Ebsteih  and  C.  Sohulss  {JTwchowU 
ArchiVt  134,  475 — 500). — The  ferments  investigated  were  the 
diastatic  ferments  of  saliva,  of  the  pancreas,  blood-serum,  muscle, 
"kidney,  and  liver.  In  a  ueutral  solntion,  carbonic  anhydride  hiiuli  i^s 
their  activity ;  it  appears  to  act  like  other  weak  acids  in  a  corre- 
sponding degree  of  dttntion,  although  in  a  Isw  esperiments  with 
saliva  a  slight  increase  in  its  activity  was  noted. 

In  an  alkaline  solntion,  carbonic  anhydride  neatnJifles  some  of  the 
alkali,  and  thus  increases  the  activi^  of  the  ferment.  Tn  an  alkaline 
solntion  of  0  0*21  per  cent,  sodium  carbonate,  or  00ir>  per  cent, 
disodium  hydrogen  phosphate,  certain  salts  play  the  same  role  as 
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carbooic  anliTdiide^  ueuteftKBing  the  hindering  aotion  of  ^  alkAlin^ 
aoluiion.  The  talis  fonnd  is  haman  blood-senun  act  thiiB,  eapeciallj 
sodiani  chloride,  and  in  a  emaller  degree,  magnesivm- phoephate, 

JkJgHPO*,  also. 

Acidity  equal  to  0*01  per  conf  lactic  aoid  itope  the  action  of  the 
diastatic  ferments  of  the  auimai  body.  W.  D.  H. 

,  Influence  of  Cblovofoim  cm  ArtUlelal  Qaatrio  Digeetlcm.  By 

Dubs  (Fitvftow'f  Arehw,  184,  51&--^).-^hloroform  has  been 

recommended  by  E.  Salkowski  (Dt^tsch.  med,  Woch.,  1888,  No. 
16)  as  a  meaps  by  which  organised  ferments  can  be  killed  and 
the  Tinoferauised  ferments  left  still  active.  Bertels  {V{rchow*9 
Archir,  130),  however,  found  that  nndor  certain  circuni stances 
chloroform  hinders  the  activity  of  pepsin  in  artificial  digestion 
mixtures.  This  question  is  taken  np  in  the  present  paper  with 
the  following  resalta : — Chlorofom  inoreases  the  aotiTtity  of  pepsin 
in  acid  sol&ons  in  small  doses,  but  hinders  it  in  large  doses ;  thik 
appears  to  be  due  to  the  fact  that  large  doses  of  chloroform  precipU 
late  pepsin.  The  iRame  is  true  for  hydroohlorio  acid  extmcts  of  the 
gastric  mucous  membrane,  except  tliat  a  greater  conrrntraiion  of 
fhloroform  (0  6  to  0*7  por  Cent.)  is  nfcossarv  to  produce  the  harnifal 
eSjact  on  the  iermcutuLive  action.  This  iliiference  depends  on  the 
presence  of  proteid  matter  in  the  eitracts  of  the  mnoous  membiane. 
frhe  barmfnl  inflnenoe-of  passing  a  stream  of  air  through  the  mixture 
is  quite  analogous.  W.  X>,  £L 

Source  of  Animal  Heat.  By  M.  Ru 
142). — This  paper  contains  i^i)  a  very  complete  diasertation  on  the 
various  viswa  held  by  pbysiciate  and  pb jsiolomsta  as  to  the  sonroe  of 
animal  heat  from  the  time  of  Lavoisier  oawsids ;  (2)  a  description  of 
the  methods  of  animal  calorimetry  and  of  the  Special  precautions  taken 
in  the  present  experiments;  (3)  a  full  account  of  experiments  on 
animals  on  different  diets.  The  following  table  gives  a  summary  of 
the  results  obtamed. 


Condition. 
.     «  • 

No. 
of 
da  vs. 

•> 

Tot-.!  ..f  the  ' 
ralcuiatcd  timt 
production. 

ToIhI  of  the  heat 

production  bj 
direst  etttoMitioii. 

Mean 
percentage 
(liffereBM. 

6 

«> 

5 
8 
1:2 
6 
7 

1296-3 
1U91  -2 
1510  l 
24H2'4 

2249  -8 
4780 -S 

1305-2 
1056  -6 
1495  -3 
2488*0 
8968-4 
2276 
4768 -8 

1  -1-43 
-0-97 
}-0-4!l 

1  +o-« 

Ifed  on  moat  and 
ft   . 

Fed  on  moat. . . . .  • 

I 

In  the  whole  45  days,  the  amoent  found  by  the  calorimeter  was 
only  0*47  per  cent,  less  than  tiiat  reckoned  from  the  heat  value  of  the 
food  given.  The  food  given  is  ultimately  the  only  source  of  animal 
heat* 
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The  close  ngreeraent  between  the  heat  prxlnction  within  and  with- 
out the  bodjr  is  seen  from  the  following  numbers. 


Ueat  value  of  1  grain  of  drjr  s.ubstaac« 

Burnt  in  the 
bodjr. 

Bumt  in  ThoTnpMm*B 
calorimeter. 

n  (2)  

Frt  (1)  

(2)  

4-059 
4-007 
9-884 
9-858 

4  -000 
4  UUO 
9*428 
9-428 

This  ia  not  imrprismg  nor  anjthini?  new  in  relation  to  fat ;  hut 
with  regard  to  meat,  consisting  as  it  does  so  largely  of  proteld,  the 
close  coi  t  espo&denoB  oi  physical  aod  physiological  heat  values  is  very 
noteworthy.  W.  D.  H. 


Lymph  Fomiakloii  during  Miuetiiir  Work.  By  H.  3.  Ham- 
BVBOtB  {Z€it,  Bud^  30»  143^178).— The  composition  of  the  lymph 
which  flows  from  a  lymph  fistula  in  the  neck  of  the  horse  is  not  quite 
constant.   It  is  the  proportion  of  water  to  solid  constituents  which 

chioflr  vnrit'H ;  during  the  niirht,  tliere  ia  an  increase  of  wator  duo  to 
diii)iiiisiK»d  metabolism.  One  must,  therefore,  carefTiHv  distioguisU 
between  day  and  night  lymph.  After  food,  the  lyoiph  is  increased  in 
quantity  three  or  fonr  times  ;  it  is,  therefore,  necessary  to  distinguish 
between  the  lymph  of  rest  and  daring  or  after  feeding.  Those  eoo8ti<> 
tnents  of  the  food,  aach  as  alkaline  sn  I  ts,  which  have  a  water- attractinfp 
power,  appear  to  be  especially  potent  in  producing  an  increase  in  the 
quantity  of  lymph.  THo  incTcasc  of  lymph  production  cannot  alwa^.s 
be  explained  by  rise  of  blood -[)rcs.su re  in  tlie  capillaries  and  veins,  for 
if  a  horfe  is  made  to  work,  producing  a  fall  of  blood- presRuro  in  the 
earoiid,  the  lymph  tlows  iu  gi'eater  quantity  than  when  the  auiiual  is 
at  rest,  and  the  qnaatltattTe  compoeition  of  the  lymph  of  work  is" 
different  frotn  that  of  rest,  the  peroeDtage  of  solids  faUing,  bnt  the 
mter*attractingeoostituents  (chlorine  and  alkali)  rising. 

Even  where  increased  flow  of  lymph  and  rise  of  blood -pressure  go 
together,  the  first  cannot  be  due  to  the  second,  as  tlic  composition  of 
the  lymph  and  of  the  blood -serum  show  no  correspondence.  This  Ls 
against  the  filtration  theory  oi  i vinph-forrnation. 

Normal  lymph  has  a  much  greater  osmotic  eqaivalent  than  the 
semm  of  the  blood. 

In  a  dead  animal,  dear  lymph  continnes  to  How  from  the  fistula  for 
)6  minutes  or  more.  These  facts  are  also  against  the  filtration 
theory.  It  appears  pn>h!ib]c  t lid  (he  formation  of  lymph  is  due  to 
the  excitation  of  the  capillary  endothelium  by  the  metabolic  prodncts 
of  ihe  tissues.  W.  D.  H. 

EleiiMiilavy  CompOflitioii  of  Ox  Vleah.  By  P.  AsotrnxsKY 
(iyftifsr*^  AfMv,        d45--86S).-"Flesh  was  dried,  the  fat  and 
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glycogen  bcinp  removed.  The  percentage  composition  of  the  rowidtie, 
mean  of  five  analysefl,  was  a**  follows  : — C,  49*6  j  N,  15  3  ;  H,  0  9  :  O 
and  8,  23  0 ;  nah,  '5*2 ;  C  :     3*24.  W.  0.  H. 

Formation  of  Sugar  in  the  Liver.    By  M.  Bul  (PflSger*8 

Archiv,  55,  434^ — iiW). — From  a  review  of  the  literatnre  of  the  siih« 
ject,  and  from  the  author's  ow^n  experiments,  he  draws  the  conrlnsion 
that  the  teacViing  of  Claude  Bernard  an  tlie  posf-mrtrfrin  formation  of 
sugar  in  the  liver  is  amply  confirmed.  It  is  lornied  at  the  expense 
of  the  glycogen.  Seegen  oonaiders  tliat  the  sugar  lias  Ite  eonree  i& 
otber  anlMtanoes,  aneh  aB  peptone ;  Imt  adequate  reaaons  ere  given 
to  show  that  this  w  not  the  cam.  liver  eulietaiioe  mixed  with 
peptone  solution  never  yields  sngar. 

The  chance  of  plycorfcn  into  snprar  is  farther  prodneed  hr  a 
diaKtatir  f>  rnx  at,  and  this  is  believed  to  be  the  same  as  that  found  in 
the  blood  an(i  lymph. 

The  fact  that  sugar  is  formed  from  glycogen  does  not,  of  conrse, 
ezolnde  its  possible  formation  from  protoid.  W.  D.  H. 

Asparagine  in  the  Kutrition  of  Herbivora.   Bj  H.  Weiskb 

(Zrit.  Jiiol.,  30,  254 — 278). — Considerable  discussion  has  occurred  as 
to  the  pnrt,  if  any,  asparagine  plays  in  nutrition,  especially  as  to 
whether  or  not  it  is  to  be  regni-ded  as  a  proteid-sparing  food.  The 
present  contribution  to  the  subject  is  grounded  on  experiments  on 
rabbits.  These  show  that  asparagine  exercises  a  good  effect  on  the 
animals,  that  it  probably  does,  under  certain  circnms^aiices,  act  as  a 
proteid'Bparing  food,  but  that  its  beneficial  effect  majbe,in  part,  doe 
to  ite  action  on  the  digestive  apparatus ;  it  eertainlj  appears  to  favour 
the  digestion  of  starch.  W.  D.  H. 

Substance  resembling  Strycknine  in  the  Muscles  of 
Tetanised  Animals.  By  J.  Cocrmont  and  M.  Doton  (Compt.  rend, 
8oG»  Bici^t  1893, 714 — ^715). — ^Mnscle  rendered  tetanic  by  snboataneoas 
injeetion  of  the  soluble  products  of  the  Nioolaier's  UMsillns  (after  a 
constant  period  of  incubation)  contains  a  substance  which,  like 
stryehniTie,  produces  confniction  without  inenhfttion.  This  sub- 
stance can  be  extract from  the  muscles  by  mejms  of  water,  and  the 
aqueous  extrflct  produces  Byniptoms  rescmhliuLT  those  canssd  by 
etrychuine.  This  substance  is  considered  lo  be  tbu  canse,  not  the 
resuH,  of  the  muaciilar  contraetion.  W.  D.  H, 

Estimation  of  Proteids  and  Extractives  in  Cow's  and  Hoinail 
Milk.  By  T.  Munk  (  Virrhoto's  Archiv,  134,  501—  .'10).— The  amount 
of  ])rote'id  in  milk  is  most  rapidly  and  accumtely  obtained  by  estimat- 
iiifj,  according  to  Kjeldabl'B  method,  the  amount  of  nitrogen  contained 
in  the  precipitated  proteid.  After  precipitation  of  the  proteid  by 
i^oohol,  from  one-fifteenth  to  one-thirtieth  of  the  proteids  of  cow's  milk 
remain  in  solution.  Tannin  and  copper  hydroxide  (at  the  boiling  tem« 
perature)  precipitate  the  proteids  entirely,  and  of  the  two  precipitants 
the  copper  method  is  recommended  as  the  more  rapid.  Fresh  cow's 
milk  oontaius,  in  100  parts,  0  022  to  0  034  part  of  extractive  nitro* 
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gen;  human  milk,  0"014- — 0  026  part.  Tho  pro|iortion  of  extractive 
nitrogen  to  total  nitrogen  is  1 : 16  in  cow's  milk;  1 :  II  in  human 
milk. 

If  the  total  nitrogen  in  milk  ia  determined  by  Kjeldabrs  method, 
itifficieat  aocuracy  is  nsiiaUj  obtained  for  the  fnoteid  nitrogen  bj 
maltiplying  the  total  nitrogen  bj  0*94  and  0*91  in  oow's  and  hnmaa 
milk  respectiyely. 

The  precipitfited  protci(1«^  onnsist  of  casein,  albumin,  and  globnlin  ; 
the  ash  free  product  contains  li'rVfy  per  cent,  of  niti-ofi^cn.  Tf  the 
bitrogen  found  by  Kjeldahl's  method  is  multiplied  by  6  34,  the  amount 
of  proteid  is  obtained.  Sebelien  gives  the  multiplier  as  6*37  (Abstr., 
1889, 450).  W.  D.  H. 

Human  Bile.  By  O.  'Hammabstkn  (Kiin.  G^'s.  drr  TTi.*^.  Tfpsala, 
Separat-abzug,  1893). — This  paper  contains  careful  analyses  of  human 
bile.  The  principal  new  point  is  that  the  mucin  is  true  mucin,  not 
DQoleo^lbnmin,  as  in  in  ox*bile.  W.  D.  H. 

Work  of  the  Kidney.  By  W.  H.  Titom?sox  (J.  Ph>/s{al.,  15, 
433-  448). — A  full  account  of  experiments  of  which  a  preliminary 
stateuient  has  already  been  made  (Abstr.,  Id93|  ii,  542). 

W.  D.  H. 

Elementary  Composition  of  Dog's  Urine  on  Flesh  IMet  By 

F.  Meter  (PJluger*8  Archivy  55,  212 — 229). — After  allowance  is  made 

for  the  ash.  the  followirtcr  table  gives  the  percentage  olomcntarj  oom* 
position  of  the  organic  m.iUirial  in  the  nrinc  at  difFereut  periods. 


6|  hours  after 

meal. 

eoii(jitio[i. 

7  hours  after 

meal. 

24  liours 
urine. 

r 

X.-  ••••••• 

23-40 

21  -60 

22  -51 

22  -05 

22  -5 

H  

6-91 

6-78 

6*67 

6-70 

6-8 

39-02 

.•^9-57 

30  7  i 

89  -66 

39*4 

0  .'  

30*67 

32*10 

31  -08 

31  -59 

31*3 

C:N . . • . . 

0*60 

0'&6 

0*67 

0-66 

0*67 

W.  D.  H. 

The  Ferrocyanide  Test  for  Urine.  By  J.  P.  Karplus  (Chem. 
CetUr,,  1893,  ii,  496;  from  CetUr,  Med.,  14,  677).— In  testing 
urine  fsac  albnniin  by  means  of  potassinm  ferrocyanide  and  acetic  acid, 
a  yellow  coloration  is  frequently  observed,  for  which  no  explanation 
has  hitherto  been  given.  As  it  was  not  improbable  that  the  reaction 
might  be  due  to  the  presence  of  mtritcs,  the  nnthor  hn^i  examined  a 
large  nnrnVvei  of  samples  of  unue  from  healthy  ao(i  disr.i'^ed  persons, 
and  find8  that  when  quite  fresh  none  of  these  coufam  nitrites,  but 
that  when  the  urine  has  remained  for  periods  of  upwards  of  24  hoorSi 
prwause  ol  nitrites  may  frequently  be  detected. 

Fresb  nrine  from  janndioe  patients  was  found  to  contain  no  nitrites^ 
but  6  ont  of  12  samples  which  had  been  kept  became  green  on  addi- 
tion of  firetic  acid,  and  all  these,  after  removal  of  the  bile  pigments, 
gaTe  the  nitrite  reaction.   In  testing  for  biliprasin  in  such  nnne,  the 
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absence  of  nitrites  must,  therefore,  first  be  proved.  Tn  the  urine  of 
patientH  taking  sodium  ludidu,  frue  iodine  occurred  together  with 
nitrites. 

The  urine  bacteriom  reeentiy  de«eribed  hj  the  anihor  bee,  in  nddi- 
iion  toite  action  m  forming  hydrogen  sulphide  and  pvobably  methylio 
mereaptan,  the  property  of  reducing  nitn^  to  nitritee. 

H.  G.  C. 

Metabolism  in  Pever.  By  R.  Mat  (Zeit.  Biol,  30, 1—72 )  .— The 
devplopTiKMit  of  heftt  is  increased  in  the  febn'lo  condition;  this  de- 
peuds,  during  hunger,  on  au  incrtaiied  decomposition  of  proteid, 
hnt  it  can  be  leBeenml  bj  the  adminiatration  of  carbohydratee. 

Qlycogen  diBappears  in  ferer  more  rapidly  than  at  the  normal  body 
temperature.  The  ratio  N :  C  ia  altered  in  the  nrine  of  fayer,  febrilo 
orine  being  richer  in  carbon. 

The  increa«!ed  proteid  metabolism  in  fever  is,  in  the  chief  y>h)re, 
due  to  the  increased  need  of  the  orgimism  for  carbohydrates.  The 
dt%'eneratiT)n  of  the  cells  in  causing  an  increased  output  of  nitrogen 
is  only  of  secondary  importance.  W.  D.  H. 

Chemical  Oomposition  of  a  Lipoma,  By  0.  Schulz  and  G.. 
ScHWALBACH  (Pjltiger  M  Atthiv,  55,  231— 2310  — The  fatty  tumonr  in- 
Testigated  containnd  22  per  cent,  of  water,  2"25  of  connective  tissue, 
75'75  of  fat.  Tile  tat  contained  7'31  per  cent,  of  free  fatty  ucidts  and 
9260  of  neutral  fats.  After  saponificntion,  lUO  grams  of  the  fat 
yielded  94  giams  of  fatty  acids,  and  grams  of  glycerol,  lu  the 
fatty  acid  miitnre  the  amounta  per  cent,  present  were  :  Oleic  acid, 
65'57 ;  stearic  acid,  29'84r ;  and  palmitic  acid,  4*59.  Cholesterol  was 
present  ia  appreciable  quantity.  W.  D.  H. 

Physiological  Action  of  Pentoses.  By  W.  Epstein  (Virchair'.f 
Arrhir,  134.  ,  ol— cunipnre  Ab^ti  .  l.^Oo,  and  1893,  ji, 

427). — A  tuither  contribution  to  the  poitmicai  ubptct  of  this  subject, 
in  answer  to  criticiaina  raised  by  Gremer.  W.  D.  U. 


Chemistry  oi  Vegetable  Physiology  and  Agriculture. 

Tnberoiiliii.  By  W.  Kdmn  {Ztit,  BioL^  30,  221^253;  compare 
Abatr.,  1893,  i,  ^3).-^Ko«;h*8  ^miified  tuberculin  containa  abost 
10  percent,  of  proteid  matter,  and  it  iA  to  thia  and  the  changea  it 

underproeR  under  variations  of  enlture,  that  the  present  commnnirn- 
tion  cliietly  rehites.  The  sepai-alion  of  tlic  ju-oteids  from  oneanotlier 
by  neutral  nalts  -sv.'is  siniihir  to  that  Uhuully  adopted,  ami  tlie  j)!T)per- 
tieH  and  testa  fur  each  are  fully  described.  There  were  found  (I)  an 
albuminate  ;  (2)  special  albnmino^ea,  for  which  the  name  acro-Mtt' 
motet  ia  proposed;  (3)  a  dentero-albumoae;  and  (4)  tracea  «'f 
peptone.  About  one-tifth  of  the  aoJid  matter  present  is  mineral  in 
nature.  Kooh'a  tabercaiooidia  appears  to  contain  amall  quantitiee  of 
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the  satne  substances;  but,  if  these  are  removed  hj  alcohol,  the  snb- 
stance  is  not  rendered  wholly  inactive.  W.  i>.  H. 

PMonee  of  a  DiaMtettoFeniifiiit  in  Oieen  Leaves.  By  S.  N. 

Vim  {Aim.  Agron.,  19,  555 ;  from  Annah  of  Boianyt  6,4<)9--412).— 
Wortmann,  not  finding  a  diastatic  ferment  in  green  loa^e^,  in  which, 
nevertheless,  sAocharificntion  of  etarcli  is  very  active,  attributed  sac- 
charifyinpf  power  to  tlio  living  protoplasm  itself.  The  author  cites 
the  foilovvinf?  experiment  to  prove  that  leavua  do  contain  a  certain 
quantity  of  diastase.  500  crams  of  grass  w«re  enuhed  in  ft  morter 
with  500  CO.  of  trater,  and  me  Hqnid  i^lowed  to  remain  for  fot»  hours,' 
after  wbieh  six  mixtures  were  made^  thns: — (1)  50  o.e*  extroct  and 
50  CO.  thin  starch  paste ;  (2)  the  same,  but  subsequently  boiled ; 
(3)  the  same,  but  with  a  little  thymol  added ;  (4)  the  same,  bnt  with 
5  mma  of  boric  acid  added ;  (5)  50  c.c.  of  extract  and  50  c.c.  of  dis- 
tilled water  ;  (G)  50  c.c.  of  starch  paste  and  50  c.c.  of  distilled  water. 

On  the  following  day,  the  reducing  sugar  present  in  each  solation 
was  determined  by  Fehling^s  solation,  when  the  following  amounts 
of  sugar,  in  grams  per  100  cc,  were  obtained :  (1)  0-79S ;  (2)  0'450 ; 
(8)  0-740;  (4)  (mO ;  (5)  0  444  ;  (6)  none. 

It  appears, 'bj  comparing  Nos.  2  and  5  with  Xo.  1,  that  nhoni  0*34 
gram  of  sugar  was  formed  by  the  action  o£  the  diastase  in  the  green 

J.  M.  H.  M. 


Soluble  Fermenti  MereUd  by  AepergiUtui  nig^r  and 
p^nieUlioxn  glanetUHU  By  E.  BovsQUtLOT  (Compt  rend.  8oe.  hiol., 
1898,  653--^54). — These  moulds,  grown  in  Baulin's  liquid,  secrete  a 

large  number  of  soluble  ferments ;  thus  in  Aftpergilhts-,  a  diiiRtaso,  an 
invertin,  a  maltase,  a  trehalase  (found  also  in  several  otiier  fungi), 
an  inulase,  and  an  emnlsin  (in  small  quantities)  were  found.  In 
Pencillium,  there  were  found  the  same,  some  in  only  small  proportions; 
emnlHiu,  however,  is  not  mentioned  as  being  pi^sent.  It  is  added 
that,  in  oertain  oonditions  of  culture,  proteolytio  ferments  are  also 
formed.  H. 

Non-organised  Active  Froteid  Material.  By  T.  Bokornv 
{Vfliiger's  Archin,  55,  127 — 142). — Inactive  proteid  is  the  stoi-age 
proteid  used  in  tlie  nutrition  of  growing  plants.  The  tenu  active 
proteid  is  applied  to  that  in  the  cell  protoplasm,  and  it  is 
termed  non-organised,  as  it  ooours  there  in  gtlinules  (proteosomes). 
A  large  nnmber  of  plants  wave  investigated  by  microscopic  and 
raicnichemical  analysis.  The  proteid  nature  of  the  granules  is  readily 
demonstrable  by  these  means.  Thoir  hehavionr  towards  ammonia 
and  caffeine  distinguishes  them  from  ordinary  non-living  albumin, 
which  is  irulitTcrent  to  these  reagents  ;  they  also  show  the  power  of 
reducing"  silver  salts.  The  substance  is  considered  to  play  the  part 
of  i-eserve  material  for  the  growth  of  cells  and  organs. 

W.  D.  H. 

Xrolutloil  of  Free  Nitrogan  daring  the  Fermentation  of 
Horae  Excrement.  Influence  of  Urine  on  the  Formation  and 
Volatilisation  of  AmTPon^i-  doxing  the  Fenaontation  of  Solid 

vcM..  luu  ii« 
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Animal  SzcTCUMBt  By  S.  Jinttb  (BML  (Tmlr.,  82,  801--803  ; 
from  Bull  Akad.  Sciertce^  de  Cracovie,  1892,  303  and  310).— Tlie 
i^ults  of  the  author's  experiments  indicate  that  a  loss  of  nitrogen 
may  occur  duriog  the  ferniontation  of  ]iorse  exci-ement.  The  condi- 
tions on  which  this  loss  depends  are  unknown,  but  there  is  some 
reason  to  suppose  it  to  be  due  to  specific  organisms,  especially  as 
thei*e  are  microbes  which  ai*e  known  to  liberate  mtrogeu  from  its 
compounds.  It  teem  oertaiii  that  the  nitiogen  evolution  does  not 
depend  on  the  presence  of  preTiously  formed  nitric  acid,  inamadi 
as  in  this  case  there  would  be  a  greater  evolutioii  in  absenoe  of 

ox  Jtren . 

The  presence  of  urine  does  not  seem  to  be  favourable  to  clmnp-e 
in  the  nitrotren  compounds  of  the  solid  excrement.  The  loss  of 
ammonia  iu  the  mixed  excrement  is  greater  tixu  larger  the  propurtiou 
of  urine  present.  Decomposing  sohd  emvMDsat  fainderiy  to  some 
oxtent^  the  oTolution  of  ammonia,  whieh  becomes  fixed,  partlj  by 
acids  and  partlj  hfy  microorganisms.  It  is  possible  that  the  dilution 
of  the  urine  has  some  effect  on  the  loss  of  ammonia.       N.  H.  M. 

Exchange  of  Carbonic  Anhydride  and  Oxygen  between 
Plants  ajid  Air.  By  T.  Schlok^inq,  iuu.  {Conipt.  rend.,  117, 
766^759  and  81dUgl6 ;  compare  Abstr^  1^3,  ii,  180).— The 
method  of  experiment  which  has  been  already  described  (loe.  eii, 
and  Ann.  Inst.  Pariewr^  January,  1893)  consisted  in  growing  the  dif- 
ferent plants  in  qnartz  san(7  in  enclosed  vessels  under  conditions  which 
enabled  measured  amounts  of  gases  to  be  introdnoed  and  removed. 
Excess  of  ox  vLren  was  absorbed  by  means  of  heated  copper.  Check 
experiments  \s  uhout-  plants  were  made  for  each  series  of  experiments. 


Carbonic  anhydride. 

Oxygen. 

to, 

diiiip. 

peared, 
Oshber- 
ated-1. 

IhifciaL 

Filial. 

IiOM. 

Initial. 

KssL* 

Gam. 

d.  White  luufltard. . 

1468-0 
1532  -8 
3015  -5 
3707-4 

71  0 
790-0 
179-4 
688-4 

1397-0 
802-8 
2830  1 
81i4<0 

978-9 
930-1 
852  1 
8S6*8 

3529-6 
1778-3 
4115  0 
4419*8 

1550-7 
848-2 
3202  -9 
8609*6 

0-90 
0-96 
0-87 
0-88 

477-8 

66-8 

4U-6 

228-8 

761-2 

682-4 

0-77 

In  the  first  series  a.  gain  of  8  c.c.  of  oarbonio' anhydride  and  a  loss 

of  12  c.c.  of  oxygen  were  observed ;  in  the  second  series  losses  of 
10*3  and  9*7  c.c.  of  carbonic  anhydride  and  oxygen  respectively. 
Those  errors  are  taken  into  account  in  the  table  of  results  given 

above. 

The  peas  did  nut  grow  well  for  want  of  sufficient  nitrogen,  not 
haying  been  microbe-seeded.  ■ 

•  Including  amotints  absorbed  by  copper, 
t  bodium  carbonate  mixed  with  toil. 
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As  a  check,  the  carbon  supplied  in  soil,  in  seeds,  and  in  tho 
carbonic  anhydride  was  estimated,  aa  well  as  the  final  amounts  in 
soil,  plants,  and  carbonic  anhjdride  recoyered.  The  results  were  as 
follows : — 

Bxperiment,  1.  S.  8.  5. 

Catoommanoemeiifc....  834-4  1088*8  1687*9  265*6 
O  «i  condiiBion   7870      1090-3      16481  2569 

Diffmaoe   -47*4       +1*5      -39*8  -8*7 

The  losses  in  Experiments  1  and  3  are  probably  due  to  absorption 
by  the  glass,  which  was  always  very  alkaline.  Assuming  this  to  be 
the  ca,sc,  and  applying  the  correction,  the  relations  COa:  0»  would 
iMcome  lor  (1)  0*84  and  for  (3)  0*85. 

In  the  cue  of  Experiment  5  with  a1^  (mainly  Proloooocua  vulgariB^ 
with  Chlorococcum  infwsionum^  Ulothriziubiilia^  and  Scenedesmua  quaari' 
canda)  the  foHoAvinp'  nitrogen  rosults  are  given  : — Nitrogen  gas 
introduced  9iVA  l  c  c.,  exi  racted  b63  3  c.c, ;  gain  —  0  2  c.c.  The 
indirect  method,  in  \\  bicb  the  initial  amomits  of  iiitrop^en  gas,  nitrogen 
in  the  soil  and  m  tiiu  nutritive  bolutiun,  and  the  final  amount  as  gas 
and  in  soil  and  al^  together  were  determined,  gave  identical  resnlts, 
namely,  1107*7  miUigrama  of  nitrogen.  N,  H.  M. 

Chemical  Katare  of  Cytoplasm  and  Cell  Naclens.   By  £. 

Zacharus  (Chem.  Centr.,  1893,  ii,  461  ;  from  Ber.  deufsch.  Bot.  Zeit.^ 
11,  293).— The  author  ixgaids  the  following  points  as  proved  with 
regard  to  the  distribution  of  proteld  compoandis  in  the  cells  :  the  cell 
protoplasm  and  cell  nucleus  consist  to  a  large  extent  of  substances 
whieh  are  inaolnble  in  artafioiaL  gastric  juice,  the  greater  proportion 
^f  tbeae  being  the  chromatin  anbetances  of  the  cell- nucleus  (naclein). 
In  their  leaetions,  the  latter  agree  with  the  nndigeated  portion  of 
the  salmon  spermatozoa  from  which  ^fiescher  prepared  nucleic  acid. 
The  f)tbpr  insoluble  portions  show  difierent  reactions,  and  are  classed 
together  by  the  author  nnder  the  name^/afh'n. 

The  ceil  protoplafim  and  cull  nucleus  contain  in  addition  prote'ids 
edable  in  the  d^getttve  floid,  the  nncleoli  being  in  many  oaraf  ully- 
-fnimf"^  cases  espeoiaUy  rich  in  thsae  snbstanoes,  whereas  cell 
protoplasm,  especially  in  fully-grown  plant  oellSi  frequently  contains 
them  in  bat  small  qnantity.  H,  C. 

Carbohydrates  of  the  Fruit  of  the  Kentucky  Coffee  Nut 
"Tree  (^Gynmociadus  cajiadensis).    By  \V.  £.  and  W.  H. 

Test  {Amer,  Qh$m.J.,  15,  660— e63).— The froit  consists  of  a  leathery 
pod  fhnn  3  to  10  in.  in  lengtili,  and  contains  from  two  to  six  brown« 
oval,  and  very  hard  seeds  embedded  in  a  greenish,  waxy  pulp  or  gum* 
This  gam  has  a  sweet  but  very  disagreeable  taste,  and  at  the  time 
of  ripening  is  soft  and  eftHily  removed,  althongh  later  if  becomes 
horny  It  contains  no  galactuse,  g^lactan,  or  starch,  but  abundance 
of  soluble  reducing  sugars  and  pentosans. 

The  alcoholic  extract  yielded  cane  sugar  (15  per  cent.),  ss, 
^'4%  and  glucose  (15  per  cent.).  ^ 

Thci  gunany  residne,  on  hydrolysis  with  dilate  salphnrio  acid, 

10—2 
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yielded  an  insolnble  substance  resembling  cellulose,  and  a  tliiclc,  reduc- 
ing syiiip  which  gave  the  furfuraldehyth*  renction  for  pentoses.  The 
osazono  melted  at  175 — 180\  indicating  a  mixture.  Thia  was  separ- 
ated by  means  of  alcohol  and  water  into  two  fractions :  the  iirst 
proved  to  be  glucoeazone  (m.  p.  204 — ^205°),  eolnble  in  slcohol  bat 
lueolnble  in  boiling  water ;  the  second  (m.  p.  153**)  was  probably 
arabinosazone  (m.  p.  158 — IdO'),  insoluble  ia  Alcohol  but  soluble  in 
boiling  water.  The  latter  ^^'rive  nljundancc  of  furfumldehydo  when 
boiled  with  strong  hydrochloric  uciJ,  and  i{s  alcoholic  snlntion  was 
optically  inactive,  so  that  it  was  not  xyl(»sR7.oTio,  The  glucose  and 
arabinose  probably  exiat  in  tku  origiuai  gum  m  combination  as  oluco- 
arahan,  Jk.  W. 

Sugar  from  Apple  Pectin.  By  R.  W.  Balek  (LauJw.  Versuchx- 
Stat.f  43,  191). — Apple  pectin,  extmcted  with  alcohol,  was  boiled  for 
four  hours  with  0*5  per  cent,  snlphnnc  acid,  filtered,  and  polarised, 
when  a  rotation  of  + 17*  was  observed.  The  filtrate,  treated  with  an 
equal  Tolmne  of  alcohol,  became  clear  after  being  kept  for  a  jear,  and 
liad  an  agreeable  odour  of  ethylio  malate.  A^r  neutralising  with 
baryta,  and  evHpornting  the  tiltered  solution  under  diminished  pres- 
sure over  sulphuric  acid  until  of  constant  weight,  a  sub.-stanre  (2*7(5H 
gmms)  was  obtained  which  proved  by  its  optical  proppriics  ([alp  — 
-f  IB  ^V^)  and  its  osazone  (microscopic,  ffold-coloui-ed  needles  melting 
ai  170*)  to  be  z jlose.  produced,  by  hj&oljrsia  from  xylan  present  in 
apple  pectin.  N.  H.  M . 

Formation  of  Pectin  by  the  Action  of  Lime  on  the  Sugar- Cane. 
By  H.  C.  P.  GiBEU«8  (Oktm.  CmOr.^  1893,  ii,  531 ;  from  Ar^  Java 
8uikeirHidiu6n9f  1893).--The  pectin  which  is  always  found  in  the  jnioe 
of  the  sugar^sane  dnring  the  manufacture  of  sugar  is  formed  by  the 

action  of  lime  on  the  fragments  of  the  cane  which  are  present.  Its 
formation  may  lie  prevented  by  carefully  tilterinpf  off  the  latter,  or  it 
may  be  precipitated  with  bannm  chloride  in  Hlkalino  solution. 

The  crude  wax  of  the  sugar-cane  may  l>e  puritied  by  i-ecrystallisa- 
tion  from  alcohol,  and  then  forms  white,  crystalline  plates  melting  ac 
82%  and  boiling  at  146**  [?].  Unlike  other  waxes,  it  does  not  consist 
of  ethereal  salts  of  fatty  acids,  but  is  chiefly  composed  of  a  saturated 
alcohol  having  the  formula  CufittO  [F] ;  the  latter,  on  distillation  with 
soda  lime,  yields  a  hydrocarbon  melting  at  92%  and  boiling  at  225". 
Dumas  nnd  Leroy  h;ivL  recently  obtained  similar  results  in  the  case 
of  ATiiericau  sug^ar-crtiu.'  wax. 

When  the  syrup  from  the  centrifugals  is  heated  by  live  steam, 
a  thick  froth  is  lormed  which  may  readily  be  removed,  aud 
which  otherwise  adheres  to  the  sugar,  crystallising  out  on  direct 
evaporation.  It  has  approzioiately  the  same  composition  as  the 
nrrnp,  but  contains  rather  more  ash  and  fat.  The  froth  can  only  be 
obtained  from  a  purified  8}'rap  to  which  these  impnritirs  have  h<H»n 
added,  by  mixing  with  them  a  little  bicarbonate,  from  which  it  would 
appear  that,  the  evolution  of  gas  is  necossiiiy  for  its  formation.  In 
the  crude  syrup  this  is  probably  brought  about  by  the  carbonic 
anhydride  erolivd  in  the  decomposition  of  the  glnoin  pMsnt. 

H.  0.  C. 
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Ooenmnoe  and  Deteotioa  of  Xndioaii  in  Plants.    By  H» 

MOUSCH  (CJwm.  Centr.,  1893,  li,  667—668  ;  from  Zeit.  OstWT,  ApotK 
Verein^  31,  624). — Indican  only  occurs  in  about  10  pbanerogamoai 
species  of  tlie  vegetable  kingdom.  Whether  a  plant  contains  indican 
can  be  mpidlj  decided  by  the  following  test : — Fi'agnients  of  the 
plant  are  bfiiled  for  about  half  a  minute  in  a  test  tnbe  with  2  per 
cent,  ammonia  sululion,  filtered  over  a  platinum  cone,  and  exti^aoted 
with  a  Utile  chlorofonn.  A  similar  oxperunent  is  carried  out  with 
2  per  cent,  hjdrocblorio  acid.  In  the  presenoe  of  indican,  one  or 
both  of  the  cbloroform  extracts  is  coloured  blue.  Indican  may 
occur  in  many  of  the  organs?  and  tissues  of  the  indigo  plants,  but  is 
mainly  found  in  the  foh'age  leaves.  The  statements  found  in  the 
literature  of  the  subject  that  indican  occurs  in  Mercurialis  percnnu^ 
Mtiampyrum  arveiusej  Polygonum  Fagopyrum^  Fhytolacca  decatidra, 
Monotropa  Eyjpopityt^  J^V^tiHif  €»cMor^  Ccronitta  Emerus^  and 
Amorpka  frv/cHoio^  are  inaoonmte.  A  ohromogen  does  oocnr  in  tiie 
organs  of  the  fresh  toothwort  {Lathrcpa  Squainaria)^  which  yields  a 
blue  colouring  matter  with  dilate  hydrochloric  aoid;  but  this  is  quite 
distinct  from  indigo.  A.  H. 

Amount  of  Maltooe  and  the  FermentabiUty  of  Wort  and 
othar  Xztracts.  By  0.  Bimu  (Bied,  Oentr.,  22,  889—840).— 
Halt  dried  at  80°  contained  water  (5  per  cent.),  and  extract  (73' 15  per 

cent.)  yielding  70  per  cent,  of  maltx)se  nn<l  17  per  cent,  of  dextrin 
after  invcr8i'»n  nnd  deduction  of  the  maltose.  When  very  lightly 
dned,  the  inulli  so  was  5  per  cent,  liigher  and  tlie  dextrin  5  per  cent, 
lowei-.  Ill  iiighly-dried  malt,  the  amounts  ui  luaito^e  and  dextrin  were 
respcctiyely  7  per  cent,  lower  and  7  per  cent,  higher.  90  per  cent. 
d  the  maltose  fermented  at  30^. 

As  regards  extracts  for  the  maanfactnre  of  spirit,  the  foUowing 
percentage  results  are  given  for  sweet  potato  extracte r . 


1. 

2. 

3. 

4. 

Maltose  in  extract.  •  •  • 

64-84 

6716 

60-60 

68-09 

Dextrin  in  extract. ,  . . 

14-04 

13-46 

14-41 

15-90 

Fermentable  maltose.  • 

60-44 

54-54 

61*28 

n  the  filtrate  : 

Sacebanmcter'^  Ball  .. 

25-00 

20-80 

2510 

17  3 

1021 

13-97 

14-00 

11-78 

Fermentable  maltose. . 

14-59 

12-57 

12-6 

10-6 

3-61 

2-80 

402 

275 

When  the  fermentation  is  complete,  there  is  generally  only  G  per 
cent,  of  dextrin  left.  When  the  90  per  cent,  of  fermcQtable  maltose 
is  calculated  as  dextrose,  and  the  amount  of  dextrose  correspoiiding 
with  half  the  dextrin  added,  and  the  whole  multiplied  by  64*64^  the 
resnlt  giyes  the  amount  of  alcohol  to  be  obtained  firom  the  extract. 

N.  H.  M. 

Composition  of  Seeds  and  Etiolated   Sprouts  of  Hemp 
(Cajinabis  sativa)  and  of  Sunflower  (HelianthuB  annuus).  By 
Feakxfuri  {Landw.  VersucJis-Slat.,  43,  143 — 182). — A  qualitative 

exttmination,  the  details  of  which  are  given,  showed  the  presence 
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of  the  foUowing  compomids  in  hemp  seeds : — Proteids,  imclein,  and 

other  inr??frpstiblo  nitrogenoTis  oompnnnds,  organic  bases,  lecithin,  chol- 
esterol, glycerides,  cane  sugar,  noD-crjstallino  solnbln  Cftrbohydi-ates, 
hemicelliilose,  citric  aci(i,  cellulose,  pentosan,  and  mineral  matters. 
Detmer  failed  to  find  sol  able  carbohydrates  in  the  seeds  (PhynoL 
Okem,  Vniemiehung  iiher  d.  Keimung  olkaUigen  Samen^  p.  88).  The 
qvantiiative  Tetolte  are  next  given  (per  cent.)* 

niTPenr!et<  nnd 

Proteid*.       IfttcleTn,  Sui»        Lecitbio.     Cholesieroi.    free  fattj  ucicU. 

18-63  3-36  0-88         307  30*92 


Can r-  '^T. 0^:1  r  nnd  other  CruJo 
soluble  curbohjdrstes.  fibre. 

2-69  26-33 


Soluble 
organic  acids.  Ash. 

0-68  5ool 


Not  deU»nnined. 

1103 


As  regards  the  changes  which  take  place  daring  germination^ 

Detmer  (lor.  cit.)  showed  that  the  fat  diminisheB  in  nmonnt,  and  is 
replaced  by  starch,  cellulose,  &c.  Owing  to  the  ditticuhy  of  obt;\iii- 
ing  large  enough  quantities  of  sprouts,  the  author  only  niude  a 
quantitative  examination  for  certain  constiLuciiU.  Aapaiagiu  and 
two  componnds,  probably  glaiamic  and  glyoxylic  acid  respectively, 
were  fonnd. 

The  sunflower  seeds  and  spronts  were  more  thoroughly  investi- 
gated. The  seeds  were  separated  from  the  shells,  and  the  two 
portions,  which  had  the  relation  53  6  :  46*4,  separately  examined. 
The  percentage  composition  was  found  to  be  as  follows  : — 


Seeds  without 
•hell. 

Slidls. 

Whole 
seeds. 

24  06 

1-33 

13-60 

0*96 

0-61 

0-44 

0-23 

55  -47 

I'OO 

301S» 

Cune  ftUgar  and  Other  soluble  carbohydrates 

3-7H 

2-13 

2M 

64-64 

81*14 

0-56 

8  06 

1-98 

8*88 

81  -20 

19-14 

The  seeds  freed  From  shells  contain  also  j)cntos;m  ( solnblo.  0*S'7 ; 
insoluble,  1*87  per  cent.).  They  contain  no,  ov  almost  no,  iiemi- 
oeDnlose.  The  shellB  are  very  poor  in  nitrogen.  They  contain 
hemioeUnlose.  When  the  sheUs  are  kept  in  oontaot  with  0*5  per 
oent.  soda  for  a  day,  and  the  residue  washed  and  boiled  with  2  per 
cent,  sulphuric  acid,  a  sugar  was  obtained  which,  when  isolated,  proved 
to  be  xylose. 

The  quantitative  examination  of  tbo  etiolated  suntlower  sprouts 
showed  the  presence  of  asparagine  and  glutamine,  malic  acid,  and 
considerable  amounts  of  soluble  carbohydrates.  Nitrogenous 
organic  bases  were  present  only  in  very  small  amounts.  Gene 
sugar,  osUnlose,  hemioellulose,  and  pentosans  were  also  found*  The 
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peroeotage  composition  of  the  dried  sproats  freed  from  sheik  was  as 

Aiparagine  and  Cano  sugar, 

FroUlla*    Vuelalii,  fto.     glntemine.    Ledfhin.  Ao. 

15-00        4*56           4-05        0*85  24*54  14*75 

Soluble 

(HfnioaeiSia  Crude  fibre.  Aah.  Vot  determined. 

8*43           11*52  409  18*21 

In  order  to  compare  the  com|K)5sition  of  tho  seeds  with  that  of  tlie 
fiproute,  the  auautities  were  calculated  on  the  assampiiuu  that  the 
amount  of  ash  in  both  is  practicallj  the  same.  The  results  shov 
first  a  great  dtmination  m  the  amoant  of  protelds,  whilst  the  in* 
aolnblc  nihogen  compounds  (naoleln)  inoreaBed  oocsiderablj  (0  96 
to  4*05).  Unlike  the  etiolated  sproata  of  Tetches  and  Inpins,  which 
contain  con<^MeraV)1e  qnantities  of  rtitrocrf'rionB  orn-nnic  bases,  the  sun- 
flower sprouts  contained  a  very  small  amount.  Another  difference  is 
tlie  incri'ase  of  leoitliin  (O  'i  t  to  0'71  per  cent.).  Schulzo  observed  a 
loss  ill  Inpiua  and  vetches.  Tho  percentage  ui  iat  became  much  lower 
dnriiig  germinatton,  whilst  the  soluble  oarbohjdmtes  ineraased. 
There  waB  no  loes  of  nitrogen  during  germination.        K.  H.  H. 

Development  and  Maturation  of  Cider  Apples.  By  L.  Linhet 
(Compt.  renc?.,  117,  696 — 698) . — Apples  were  taken  every  two  weeks 
(from  24th  Jnly  to  3rd  November)  from  the  same  tree  and  analysed. 
The  average  weight  of  the  apples  at  each  date  was  follows 
1)  24th  Jaly,  215  ;  (2)  7th  August,  34  0 ;  (3)  23rd  August,  46  0 ; 
4)  7tli  September,  50*2;  (o)  2Ut  September,  €0-3 ;  (6)  4th  Octo- 
ber, e8*7;  (7)  18th  October,  75  3;  and  (8)  3rd  November,  76*5 
mms.  The  peroentage  composition  of  the  apples  at  the  dsffeient 
dates' was: — 


Inrcrt 

Cellulose 

Nitrogenous 

— 

SeoohsfOM 

.  lugar. 

Aeidity. 

enhetftnce. 

matter. 

Aiih. 

1.  4*8 

1*1 

6*4 

0*5 

4*4 

0*4 

2-  4-8 

1*2 

6*8 

0-5 

81 

0*6 

0*4 

1-2 

8-3 

0-4 

3*2 

0'5 

0*4 

4.  5-8 

2-3 

8-3 

0-4 

2-8 

0-3 

0*3 

5  AS 

2-5 

8-3 

0-3 

2-8 

0-3 

0-3 

6.  a-3  • 

3-2 

8-2 

0-2 

2  7 

0*3 

0-2 

7.  21 

3-7 

8-6 

02 

26 

0-4 

0-3 

8.  0-8 

2*9 

9-4 

0-2 

0*3 

0*2 

The  applcf?  were  crroon  nntil  Septemht^r  7,  at  which  date  the  pips 
bt  LT'ii'  l)i"i.ome  i  ( (Inni  c'l ,  The  chief  change  is  in  tlie  starob,  which, 
as  riptiuiu^  pructeds,  becomes  converted  into  what  seems  to  be  a 
mixture  of  saccharose,  glucose,  and  levulose.  It  is  possible  that  a 
portion  oi:  the  saooharoBe  had  migrated  from  the  leaves,  bat  it  is 
prafaaUi  thai  some  of  it  is  famished  by  the  starch.  The  same  disap* 
•ftakftooa  of  the  accumulated  starch,  and,  coincidently,  an  increase  of 
fiaccharose  and  invert  Rngar  was  also  obserred-in  apples  allowed  to 
kbping  taken  from  the  tree.  N.  H.  M. 
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Nitrification  of  Prairie  Soils.   6j  J.  Dumomt  and  J.  Ckochk- 

TELLE  (Compt.  rend.f  117,  670 — 673). — Boossinganlt,  .and  more 
recently  Br<Sal,  have  shown  that  prairie  boiIr  contain  comparativoly 
amnll  amounts  of  nitrates,  so  that  the  enormous  amount  of  organic 
nitiogcju  becomes  very  slowly  available  for  vegetation.  It  seemed 
likely  that  the  slow  nitrification  is  due  to  insufficient  alkalinity.  The 
anUiois  acoovdingly  instituted  experiments  in  yliieh  two  different 
soils  (containing  respectivelj  6*84  and  5*76  per  lient.  of  humus)  were 
exposed  for  three  or  four  weeks,  after  being  treated  with  various 
amonnts  (0*1  to  10  per  cent.)  of  potassium  carbonate,  chloride,  and 
sulphate,  and  sodium  carbonate  (each  alone)  ;  check  cxpcrinirnts  were 
made  in  which  nothing  was  added.  At  the  conclusion  of  the  ex|u  ri- 
inunU  the  8oil8  wei^  extracted,  and  the  nitric  acid  estimated.  Similar 
experimmits  were  made  in  vliifdi  arable  soils  (containing  2'9  and  1*08 
per  cent,  of  hnmns)  were  treated  with  the  varions  salto,  and  exposed 
for  15  days. 

The  results  of  the  experiments  show  that  with  the  rich  soils  bh 
addition  of  0*2  to  0  3  per  cent,  of  potassinm  carbonate  inoreases 
nitrification,  whilst  larger  quantities  ai^  injurious.  Potassium  sulph- 
ate (0*7  to  0  8  per  cent.)  gave  rise  to  increased '  nitrification. 
Potassium  chloride  had  only  a  slight  effect,  the  nitric  nitrogen  per 
cent,  being  rsised  from  0-008  per  cent  to  0*01  per  cent,  with  0-025 
^to  0*3  per  cent,  of  the  salt.  Sodiam  carbonate  had  no  beneficial 
effect,  nitrification  being  lessened  when  more  than  0*15  per  cent,  was 
applied  to  the  soil. 

In  the  case  of  the  experiments  with  arable  soils,  in  v.  hich  onl}'  one 
'amount  of  each  salt  was  apphed  (0"2  per  cent.),  the  best  result  waq 
obtained  with  potassium  sulphate.  It  remains  to  be  asccrtaiucd  what 
amoont  of  the  salt  gives  the  best  resnlts.  N.  H«  M. 

Comparatiye  ExperimentB  with  various  Phosphates.  By 

O.  Kei.lneb,  Y.  Kozai,  Y.  Mot?i,  and  M.  Naoaoka  (Laiulw.  Versiichs- 
N/a/.,43, 1 — 14). — Kxperimrnts  }inve  already  been  made  on  the  effect 
ut"  different  phosphates  on  irrigalc<l  soil  (I'btd.^  4l,  305).  The  re.snlts 
now  given  were  obtained  on  ordinary  amble  land,  comiisting,  like  the 
irrigated  soil,  of  sand  mixed  with  Tolcanic  ashes,  rich  in  easily  de- 
composable alnmininm  silicates,  iron,  and  hnmns,bat  containing  yeiy 
little  lime.  The  manures  employed  wei'e  double  superphosphate 
(with  47*84  total  and  43*65  per  cent,  of  pliosphoric  acid,  soluble  in 
water),  prcfipitated  calcium  phosphate  (with  29  .S")  total  phosphoric 
acid),  basic  slag  (with  21-75  per  cent,  of  phosphoric  acid),  steamed 
bone  meal  (with  phosphoric  acid,  23*06;  nitrogen,  iJS7  ;  and  fat,  133 
per  cent.),  crude  bone  meal,  fixied  from  fat  (phosphoric  acid,  19*70; 
nitrogen,  4*74 ;  and  fi^t,  1*93  per  cent.),  cmde  cmshed  bone  (pluM- 
phoric  acid,  21*66 ;  nitrogen,  4*61;  and  &t,  14*07  per  cent.)  and  brae 
ash  (oontsining  80*465  per  cent,  of  phosphoric  acid).  The  experi- 
ments were  conducted  in  Wagner's  zinc  cylinders,  CO  cm.  in  diameter, 
and  1  m.  d<^H[>.  Calcium  carbonate  (1000  kilos,  per  hectare), 
potiuibium  sulphate  (200  kilos,  per  hectare)  and  aTiituoniiim  sulphate 
(containins^  50  kilos,  of  nitrogen  per  heclare;  were  mixed  with  the 
soil  as  WW  as  the  phosphatesi  which  were  each  appfied  in  two 
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qnantitieB,  50a]idl00iol00aiid200kik8.per  haetave.  There  wm 
48  cylinden,  six  without  phospliate  and  six  with  eaoh  naAiure  (three 
with  the  smaller  and  tkree  with  the  larger  amoant).  Barloj  was  first 
sown.  After  the  plants  were  cat  and  the  stubble  mixed  with  the  soil, 
millet  was  sown,  next  wTieat,  and  lastly  buckwheat.  The  total  dry 
subHtanre,  and  the  amount  of  phosphoric  acid  removed  from  the 
variuu.s  cylinders  is  ^iven  in  tables.  The  larger  amonnta  of  manures 
^Ye  in  everj  case  higher  yields  than  the  smaller,  bat  as  they  did  not 
u  every  case  have  their  loll  efiect,  the  results  obtained  with  tlie 
amalier  qmantities  sre  the  more  smtahle  for  ooinparison.  Talcing 
first  into  consideration  the  effect  on  the  first  growth  (barley),  saper- 
pbosphate  gave  the  highest  yield  of  dry  prodnce,  which  contained 
21*5  per  cent,  of  thr  total  }ilios|)lioi  ic  ucid  apphed.  The  next  most 
efficacious  manure  ^vas  bteamed  Ijuue  meal,  of  which  16  f>  per  cent,  of 
the  total  phoHphonc  acid  applied  was  found  in.  the  produce.  Then 
precipated  cakiom  phosphate,  omde  bone  meal  free  from  fat^  omde 
crushed  bone,  basio  slag,  and,  lastly,  bone  ash.  The  prodnce  obtained 
under  the  influence  of  these  manares  contained  respectively  13*8, 12*4, 
12'6,  13*1,  and  5*0  of  the  total  phosphoric  acid  applied.  It  is  note- 
worthy thnt  the  high  percentnce  of  fat  in  the  oroshed  bone  (14*07) 
did  not  hinder  the  utilisation  of  the  jiiiosphates. 

As  regards  the  effect  of  the  munureu  on  the  snbseqneut  ^owth 
(millet,  wheat,  and  back  wheat),  there  was  a  decided  bat  different 
effect  in  each  case.  The  resolts,  which  are  shown  in  a  cnnre,  indicate 
*  great  similarity  in  the  after-effect  of  the  saperphosphate,  the 
steamed  bone  meal,  and  the  precipitated  phosphate  ana  also  the  basic 
sing,  all  of  which  were  chiefly  utilised  hy  the  first  two  growths.  The 
i^Hirht  efiect  produced  by  the  sup(  i  [)h()sphate  and  the  prcripitntcd  phos- 
})hate  in  the  after-growths  waa  due  to  their  diminished  aolubiiity  in 
contact  with  the  soil,  but  better  rci»ults  were  expected  with  basic  slag. 
Both  the  cmde  bone  meal  and  the  emshed  bone,  which  had  but  little 
inflnence  on  the  first  crop^  had  TCfy  considerable  effect  on  the  sncceed- 
tng  crops,  and  their  action  wonld  probably  have  continned  long. 

Of  the  different  bone  manni'es  applied,  the  crnde  crashed  bones 
gave  the  greatest  total  yield  ;  next  the  l>one  meal  freed  from  fnt ;  and 
lastly,  the  steamed  hone  meal.  The  results  show  that,  under  the 
prevailing  climatological  conditions,  fat  also  acts  in  unlocking  the 
calciam  phosphate,  althoagh  more  slowly  than  the  nitrogenoos  matter. 

Bone  ash  becomes  gradnallj  and  nnifonnlj  arailable  for  the  roots. 
It  is  not  anitable  for  damp  rich  soils.  If.  H.  M. 


Analytical  Chemistry. 


An  Automatic  Bztmotor.  By  W.  D.  Hob3?e  (CKem,  JVauw,  68, 
250). — The  following  ai  rangement  is  devised  to  effect  the  deliyery 

of  H  cJrfinite  quantity  of  water  in  portions  of  cqnal  volnme  atr^g^nlar 
interraisi   A  bottle  of  the  desired  capacity  is  fitted  with  a  stopper^ 


Digitized  by  Google 


118 


ABSTRACTS  OF  OHEMIOAL  PAPERS. 


bored  with  fcwo  bolei,  eaeh  oarrpng  an  open  tube;  tbe  tnbee  pass 

jnsi  through  the  stopper  intemally,  bat  externally  one  of  them  is 
aboH  and  straight^  and  terminates  with  a  constricted  orifice,  whilst  the 
other  \H  hrr>t  twice  at  rit^ht  angles,  and  extends  down  thcwliole  height 
of  the  bottle  ontsido.  In  nse,  tlie  bottle  is  filled  with  water,  stoppercf. 
and  inverted,  and  wafer  cnn  then  be  cansed  to  escape  from  the  short 
tub©  at  any  desired  rate  by  regulating  the  supply  of  air  admitted 
thfOQgh  the  other  tabe.  This  regulated  water  supply  drops  into  a 
reoeptaole  suspended  briow  the  b^tle,  and  pvoyided  with  aa  adjust- 
able inverted  siphon  inside,  by  which  any  required  rr  l nme  of  water 
can  be  automatically  drawn  off  at  a  time,  and  utilised  for  washing  a 
precipitate  or  other  purpose.  D.  A.  L. 

Lunge's  Gas  Tables.  By  A.  LwuFt  (Znt.  a??  /".  Chem.,  1893, 
44iJ— 445). — In  Lungu's  original  tables,  a  correction  for  pressure 
down  to  710  mm.  is  giren.  The  author  has  now  also  oorreeted  tlie 
Tolumes  for  pressures  varying  from  680  to  710  mm.         Ii.  ds  E. 

Indioaton  for  Titrations  with  Staadanl  Bolphida  Soluttons. 
By  P.  Williams  (Chem.  Neun^  68,  236). — ^The  author  has  compared 
the  delioacj  of  the  folluwinfif  reagents  when  used  as  indicators  for 
titrations  with  standard  sulphide  solutions  :— I.  A  solution  of  sodinm 
tartrate,  tn^atcd  with  a  small  quantity  ot"  caustic  soda  and  Icadncrinte, 
and  heated  until  clear.  II.  A  solutiou  of  potassium  uitroprusi>ide, 
saturated  with  soda,  evaporated  nearly  to  crystallising,  aud  treated 
with  4  parts  of  alcohol,  and  filtered.  With  the  first  reagent 
0*0000245  gram,  with  the  second  0*0000982  gram  of  sodinm  sulphide 
in  1  0.0.  may  be  detected.  D.  A.  h* 

Estimation  of  Dissolved  Oxygen  in  Water.  By  C.  M. 
VAN  Dkventku  and  B.  H.  JtJuGENs  (Chem.  Centr.^  1893,  ii,  546;  from 
Maandbl.  natunrw.y  18,  72). — The  method  described  depends  on 
the  fact  that  when  iodine  is  set  free  from  potassium  iodide  b?  means 
of  free  nitrous  acid,  nitric  oxide  is  formed,  but  that  if  dissolved 
osrrgen  \h  ])resent,  the  latter  combines  with  the  nitric  oxide,  forminfl^ 
KOs  or  NaOs,  which  in  presence  of  acid  liberates  a  fresh  quantify  S 
iodioe. 

Note  hy  Ahtiraetor* — ^The  method  is  almost  exactly  identical  with 

that  described  by  Thresh  (Trans.,  1890,  185),  with  the  modification 
that  instead  of  carrying  out  the  titration  in  a  current  ol  COal  gas» 
the  liquid  to  be  tested  is  covered  with  a  layer  of  petroleum. 

H.  G.  C. 

Estimation  of  Nitxogen  in  Coal  Oas.  By  L.  Lang  (Chem. 
Oenlr.,  1893,  ii,  773;  from  /.  /.  G<ishel.,  493— 494).— 20  c.c.  of  the 

sample  of  gas  is  racasnred  in  the  Bunte's  burette,  mixed  with  125  c.c. 
of  an  ,  and  exploded  in  a  Hempel's  pipette.  C;irbonic  auhydride  and 
oxygen  nro  now  absorbed  as  usual,  nnd  the  remaininn"  nitrocren  i» 
measured.  Any  excesa  ov«r  the  amouut  ot  uiti-ogea  preseuL  m  the 
air  is  supposed  to  have  been  present  in  the  gas.  L.  oc  K. 
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Idtdleratlon  of  BmIc  81ag.  By  E.  WiUHPBtHXTER  {Landw* 
Vrnnekt-Siat^  49,  183— 190).— Ntttoral  phosphorite  is  sometimes 

oolonred  so  an  to  resemble  IxHric  slag ;  finely  powdered  coal  is  some* 
times  added  for  this  purpose.  The  following  methods  for  detecting 
•dttlterftfion  are  given: — (1)  Estimation  of  loss  on  i^nifiot!  n\  a 
Bwsler  furnace.  The  loss  in  old  samples  of  basic  slag  is  sliLrht, 
whilst  with  fresh  samples  there  is  a  gain  owing  to  oxidation.  (2) 
Estimation  of  substance  solnble  in  warm  water  after  ignition.  (3) 
Detennioatioii  of  sp.  gr.  BsiSic  slag  has  a  sp.  gr.  =  1*9  or  higher, 
whilst  all  the  other  phosphates  examined  yaried  from  1*1  to  1'6. 
(5)  Sstimatioa  of  pboepborio  aeid  soluble  in  citric  acid  (Loges' 
method)  and  in  aramoninm  citrate  (Petermann's  method).  Results  of 
examination  of  Tarious  phosphates  show  that  the  microscopic  ex- 
amination and  sp.  gr.  alone  ai-o  j^^enerally  sutficient  for  ascertaining 
whether  the  slag  is  genuine  or  not.  In  two  oases,  however,  the 
nieroscopic  examination,  solabiiity  in  water,  citric  add,  and  ammoa- 
iom  citrate  indicated  genuine  slag,  whilst  the  low  sp.  gr.  and  the 
hifjtk  loss  on  igoition  clearly  pointed  to  adulteration. 

The  suspected  sample  should  always  first  be  examined  with  a 
microscopet  then,  if  necessary,  the  loss  on  ignition  and  ?!p,  gr.  and 
solubility  in  water  doterramed,  lastly,  it  any  doubt  remains,  the 
6olabihtj  determined  bv  Loges*  and  Petermann's  methods. 

N.  H.  M. 

Estimation  of  CartKm  in  Steel.  By  R.  Losbnz  {Zeit.  angw. 
Ckem^  1893,  635— 637}.^The  anther,  in  reply  to  de  Koninck,  states 
that  fusion  with  lead  ohromate  in  a  current  of  oxygen  at  a  white  heat 

CAbstr.,  1893,  ii,  491)  causes  the  complete  oxidation  of  the  carbon, 
and  doubts  wiu'ther  the  same  satisfactory  result  could  be  obtained  by 
the  use  of  borax  or  microcosmic  salt»  even  when  mixed  with  copper 
u^ide.  L.  DE  K. 

Toliimetilo  SstSmatlon  of  Silver.  By  G.  I)£Nioft8  (Compt  rettd.t 

U7, 1078 — 1081). — The  reaction  between  siWernitrate  and  potassium 
'cyanide,  with  formation  of  siWer  potassinm  cyanide,  proceeds  regu- 
larly in  presence  of  ammonin,  and  the  end  reaction  is  made  very 
*4ensitive  by  adding  a  small  quantity  of  potassium  iodide  to  the 
liquid.  The  result  is  not  affeeted  by  considerable  variations  in  the 
proportion  of  auimoma,  or  by  the  presence  of  alkali  hydroxides, 
eaxbonates,  chlorides,  bromides,  phosphates,  Ae,  It  is,  therefors^  not 
oaly  a  Tery  accurate  process  for  the  estimation  of  hydrocyanio  acid 
or'cjanides,  but,  by  using  a  standard  solution  of  potassium  cyanide, 
it  can  be  employed  for  the  estimation  of  any  silver  oomponnd  what- 
ever. 

A.  solution  of  about  10  grams  of  potassium  c^'anide  per  litre  is  used, 
wid  will  remain  unchanged  for  many  days,  its  stability,  especially 
mhot  solutions,  being  increased  by  the  presence  of  excess  of  alkali. 

The  (luantity  of  substance  taken  for  analysis  should  contain  about 
one-thousandth  of  a  gram  eqniyalent  of  silver,  and  is  dissolved  in 
10  cc.  of  ammonia  solution  and  5  c.c.  of  water,  with  the  aid  oi  heat 
if  neccssnry.  The  ferrocynnido,  bromide,  and  iodide  will  not  dissolve 
auiil  the  standard  cyanide  solution  is  added.   The  phosphate,  arsen- 
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fite,  chromate,  oxide,  and  inlpliide  ehonld  be  disaolyed  in  nitric  aeid 
and  then  mixed  with  ezoefls  ox  ammonia.   In  all  cases  the  liquid  con- 

taining  a  slight  excess  of  ammonia  is  mixed  with  20  c.c.  of  standard 
cjaiiidc  Folntion,  about  100  c.c.  of  water,  and  a  small  qnantitr  nf 
potaBsium  iodide  solution,  and  decinormal  biIvoi-  nitrate  solution 
added  gradual]/  with  coostaut  agitation  uutil  a  slight,  permanent 
turbidity  is  pxodttoed.  The  difference  between  the  yolnme  of  silrer 
solution  required  and  that  required  for  the  20  e.o.  of  standard  cyanide 
solution  aloue»giTefi  the  quantity  of  silver  present  in  the  substance. 

This  process  is  availablo  for  the  volnmetric  estimation  of  precipi- 
tates of  silve?-  chloride  ;  the  direct  estimation  of  chlorides  in  liqmdi 
of  animal  origin;  the  determination  of  the  xantlio-uric  compounds  lu 
nrine  by  precipitation  with  ammoniacal  hilver  nitrate  solution,  and 
estimation  of  the  excess  of  silver  in  the  filtered  liquid ;  estimation  of 
potassium  iodide  by  precipitation  with  ammoniacal  silver  nitrate  soln* 
tion;  and  estimation  of  all  substances  such  as  acetylenes,  avsenio 
hydride,  antimony  hjdnde,  aldehydes,  carbonic  oxide,  Ac.,  which  an 
capable  of  altering  the  strength  of  alcoholic,  ammoniacal,  or  acid 
solations  of  silver  salts.  C.  H. 

Electrolytic  Analyses.  By  F.  Kiiix-RFF  (Zeit.  angw.  Clrm.,  450 
— — The  author,  in  reply  to  ClsHsen,  objects  to  the  processt.s 
given  in  that  chemist's  work,  and  thinks  his  own  methods  are  nioi-e 
accurate  (compare  Abstr.,  1893,  ii,  93^95).  L.  db  EI. 

Volnmatiie  Estlination  of  Copper  with  Sodium  Sulphide. 

By  A.  BobntrXgbr  (Zet^  angw.  CAem.,  1893,  517--524).— The 
author  prepares  the  sodium  sulphide  solution  by  dissolving  40  grams 
of  the  commercial  sulphide  in  1  litre  of  water.    This  solution  is 

standardised  by  means  of  a  solution  containing  69*278  grams  of  crystal- 
lised cop]>er  snlphntc  per  litre.  10  C.C.  i the  solution  is  mixe  l  \v\i\\ 
a  little  amnjoniH,  and  titrated  in  the  cold  with  the  alkaline  .suiphido 
until  a  drop  of  the  supernatant  liquid  gives  no  coloration  with  acetic 
acid  and  potassium  f errocy anide.  The  process  may  be  used  i  u  presence 
of  sine.  The  copper  solution  is  rendered  alkaline  with  ammonia,  and 
any  iron  oxide  is  filtered  oft.  The  addition  of  the  sulphide  may  at 
first  also  precipitate  a  little  of  the  zinc,  but  this  rapidly  rcdissolvcs  ai 
loTirf  ns  a  trnco  of  copper  is  present.  The  process  may  be  w^om- 
i:it  iiiled  ioi-  the  !i><;iy  of  brass,  commercial  (X)pper  sulpnate,  and  a 
variety  of  copper  sulphate  disiniectants.  L.  i>£  K. 

Separation  of  Lead  from  Copper  by  Electrolysis.  By  H. 
Kifisxmoir  {Zmi.  ongw,  CJbsm.,  1898,  646).»The  author  states  that 
HiidorfE  is  wrong  in  supposing  that  the  electrolytic  separation  of 
copper  from  lead  is  only  successful  when  the  lead  is  present  in  minute 
quantity,  and  ])n>(^ds  as  follows : — gram  of  copper  ore  is  dissolved 
in  .SO  c.c.  of  nitric  acid  nf  l  -i  sp.  gr.,  diluted  to  180  c.c.  mid  electro- 
ly.scd  eurt'tully  according  to  Classen's  directions.  An  accurate  estima- 
tion of  the  copper  is  obtuiued,  even  in  the  case  of  ores  containing  12 
per  cent,  of  lead  to  20  per  cent,  of  copper.  L.  dk  K. 
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Eleotrolytio  Separatton  of  Metals  of  the  Second  Group.  By 

S.  C.  SCHMUCKER  {Zeif.  anorg.  Chetn.,  5,  199— 210).— The  anthor 
adds  to  the  solution  nn  excess  of  bromine  to  ensare  the  highest 
degreo  of  oxidation  ;  tartaric  acid  is  next  added,  and  then  an  excess 
of  ammonia.  The  solution,  after  beiut^  put  into  a  platinum  dish,  is 
now  electrolysed  as  nsnal,  the  strength  and  dnration  of  the  current 
Tttrying  flomewliat  aeoordittg  to  the  nature  of  the  metaUio  salts.  For 
instance,  in  the  separation  of  copjn  r  from  tin,  the  solution  oontaining 
aboni  0*1  gram  of  each  metal  in  175  c.c.  of  liquid  was  exposed  to  the 
galvanic  action  for  17  hours,  the  current  yielding  0*4  c.c.  of  electro- 
lytic ^8  per  minute.  The  copper  was  completely  recovered,  and 
perfectly  pure. 

The  tartaric  acid  method  ha^  proved  successful  in  tho  separation  of 
copper  from  arsenic,  antimony,  and  tin ;  cadmiam  from  antimony ; 
eadminm  from  tin ;  cadminm  from  arsenic ;  cadmium  from  arsenic, 

antimony,  and  tin;  bismuth  from  arsenic;  bismnth  from  antimony  ; 
bismuth  from  tin  ;  bismuth  from  arsenic,  antimony,  and  tin  ;  mercury 
from  tin ;  mercury  from  arsenic  *,  mercury  from  antimony  ;  mercury 
from  arsenic,  antimony,  and  tin.  The  author  hivs  not,  as  yet,  tried 
any  experiments  with  lead  when  mixed  with  tin,  ai'senic,  or  antimony. 

L.  DJ:;  K.* 

ZstimatioQ  of  Manganese  OzideB  by  means  of  Hydrogen 
Pttroxide.    Bj  H.  0.  Jones  (Compf.  rend,,  117,  781— 783).— The 

method  de.seribed  by  Carnot  (Ahstr.,  189.'^,  ii,  427)  is  only  a  special 
ca.se  of  the  general  method  tU  sci  iI)e  1  by  the  autlior  (Amer.  Cltem,  J",,' 
12,  275),  which  is  applicable  also  to  the  higher  oxides  of  lead. 

C.  H.  13. 

IMeotion  of  Kitronaphthalene  In  Mineral  Oils.  By  N. 
Lkwabd  (Chem.  Newti  68,  297). — a-Nitronaphthalone  is  added  to 

mineral  oils  remove  the  flnnreseence,  and  may  be  detected  bv  pforitly 
warmii)|j;  and  agitating  the  oil  with  zinc  dost  and  hydrochloric  acid  ; 
tho  c ha ractcfristic  odour  of  a-miphthylamine  will  indicate  the  previous 
exiateuce  of  tho  nitro-derivative ;  this  may  be  contirmed  b^'  tho  blue 
prsoipitatc,  quickly  changing  to  purple,  obtained  when  iismo  chloride 
IS  added  to  a  portion  of  the  aoia  aqueous  solution  of  the  amine  pre* 
fioiisly  neatrslised  with  ammonia ;  also  by  the  production  of  a  yellow 
colour,  changing  to  crimson  with  hydrochloric  acid,  when  another 
portion  of  this  liquid  is  rendered  alkaline  with  soda,  extracted  with 
ether,  the  ether  evaporated  from  the  extract,  and  the  residue  dissolved 
in  a  small  (^uautily  of  alcohol  and  treated  with  a  drop  of  a  solution 
of  sodium  nitrite  uod  acidified  with  acetic  acid.  D.  A.  L. 

Bstimation  of  Cresol  or  Xylenol,  By  F.  Kkim  lkb  (Chem, 
Cmlr.,  1893,  ii,  892—893;  from  Arch.  Hygiene,  18,  51— 66).— A  mix- 
tiire  of  potassium  bromide  and  bromate  is  added  to  the  solution  con- 
taiuirif^  the  cresol.  After  adding  a  sutficiency  of  sulphurlr  aci  l,  tin* 
H4uid  is  tiltcred  through  slass  wool,  and  an  aliquot  part  of  tho 
hitrate  is  titrated,  as  usual,  by  means  of  potassium  iodide  and  sodium 
tldoanlpliate  with  staroh  as  indicator.  L.  di  K. 
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Checking  Fehling's  Solution.  By  A.  BoRNTRACfER  (Zeit.  angw. 
CJiPm.^  1893,  GOO— (Ujl). — The  author  hus  come  to  the  conclusion  that 
the  Htaudard  Boluiiuu  of  invert  su^j^ar  uaed  to  check  the  Fehliag  mAo.- 
tion  should  be  prepmd  si  tiie  ordinal^  tempmtnfe.  Pure  saooli^ 
rcMB  is  easily  prepared  by  precipiteiin^  a  filtered,  oonoentreted 
golntion  of  sugar  oendy  with  alcohol  and  drying  thv  |  iLcipitHte. 
19  gn^ms  of  thia  product  is  dissolved  in  dilute  hydrochloric  acid  con* 
taining  4*5  per  cent,  of  11  CI  in  a  100  c.c.  fla.sk.  After  gtandii)!;'  over 
night,  25  c.c.  is  pi])otted  oil,  coloured  with  a  little  litmns,  exactly 
neutralised  with  alkali,  and  made  up  to  1  litre.  This  8olutiuu  con- 
tauiH  0*5  per  cent  of  invert  sugar.  L.  dk  K. 

Sugar  in  the  Blood.  By  F.  Schknck  (PJiuger's  Archi'r,  55, 
203 — 211).^ — The  followin":  method  of  estimating  sugar  in  the  blood 
IB  recommended  :  50  c.c.  of  blood  is  mixed  with  50  c.c.  of  water ;  to 
tbis,  100  0.0.  of  2  per  eent  bydrochlorie  acid  and  then  100  ce.  of 
5  per  cent,  mercnric  chloride  are  added.  The  miztnre  la  filtered,  and 
the  filtrate  decomposed  with  hydrogen  sulphide.  This  ia  a|^in  fil- 
tered, 150  c.c.  of  the  filtrate  taken,  and  air  passed  through  it  to  get 
rid  of  the  hydrogen  sulphide:  it  16  concentrated  to  100  c.c.,  and 
then  titration  is  performed  by  Knapp*s  method .  Th  e  m  (  rcuric  chloride 
appears  to  give  as  Kood  results  as  the  more  expeunu  e  iodide. 

When  the  blood  coagulates,  the  disappearance  of  sugar  iH  very 
great ;  it  ma^  be  25  per  cent.  If  kept  nnooagolated  hj  an  oxalate^ 
the  losB  18  inaignifioant.  If  blood  is  acidified,  the  lose  ispractieallj 
mL  W.  D.  H 

• 

Use  of  Methylene-blue  for  tlie  D«teotlon  and  Sattnmtloii  of 
8l|gar  in  Uxlsa.  By  X.  Wender  (Chem,  CeiUr.,  1893,  ii,  670-^71 ; 
from  Pharm.  Post,,  26,  393— 397).— Ihl  ohaerred  that  methylone- 
blue  is  decolori8ed,  by  reduction  to  the  leuco- com  pound,  by  invert 
supar.  dexti^ose,  dextrin,  &c.,  whilst  it  is  not  nctrd  on  by  cnne  sugar. 
Urea,  uric  acid,  and  the  inorganic  salts  in  urine  ai-e  without  action  on 
methylene-blue ;  creatmme  decolorises  it  with  tolerable  rapidity ; 
creatine,  after  boiling  for  aome  time,  and  albomin,  when  it  is 
present  to  the  extent  of  aome  tentha  of  a  per  oent.  Animal  gnm  and 
glyeurouio  acid  may  also  decoloriae  methylene- blue ;  oonoentratad 
alkalis  decolorise  it  rapidly  with  separation  of  the  free  l»8e,  but 
dilute  alkalis  do  not  produce  any  effect.  All  normal  urines  in  the 
undiluted  state  decolorise  alkaline  mcthylene-bluo  solutions  on  heat- 
in  cr ;  1  c.c.  noriiuii  undiluted  urine  decolonse.s  1  c.c.  of  methvlene- 
blue  solution  (I  :  1000).    To  decoloriKe  the  bame  umuuut  ol  methyl- 

ene^blne,  about  4fb  c.c.  of  10  times  diluted  normal  nrino  ia  required, 
wlulst.  onJy  1  0.0.  of  a  simikrly  dilated  diabetie  urine,  containing 
0*5  per  oent.  of  sugar,  prodnces  the  same  efibct.  In  order  to  detect 
the  presence  of  8ng:ar  in  urine,  the  following  method  is  adopted  :  5  or 

10  C  O.  of  the  urine  is  diluted  to  10  times  its  volume  ;  1  c.c.  of  thi^ 
tiolutiun  is  then  treated  witli  1  c.c.  of  nqin  «>us  methylene-blue  .solution 
(1  :  1000)  and  1  c.c.  of  normui  potasii,  diluted  with  ab3ut  2  c.c.  of 
water,  and  boiled  over  a  naked  flame  for  a  minute,  lu  the  presence 
of  0*6  per  cent  of  sogart  total  deoolorisatlon  ttkeB  place.  If  the 
oolonation..  remains,  tbe  urine  maj  be  conaidered  aa  not  diabetie* 
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QuantitAiive  expenmentH  showed  tliat  1  mol.  of  methvleue-blue  is 
radooed  by  1  mol.  of  dexirote.  1  o.o.  of  metlijlene^brae  solotiuD, 
1 : 1000  s  0*001  gmm  meihylane^bliie  would  be  Tedvoad  by 0*005  grnun 
of  destraee.  The  decolorising  power  of  »  normal  urine,  therefore, 
coireeponds  with  that  of  a  O  il  per  cent.  soInHon  of  dextrose.  If  p 
18  the  percentage  of  sagnr  iu  the  urine  which  has  to  be  determined, 
o  the  dilution  factor,  c  the  naraber  o£  0*0.  of  the  methylene-blae  sola- 
tion  required,  thcnp  =  vjc. 

The  determination  of  fiu^j^ar  in  urine  is  carried  out  in  the  following 
manner.  If  sagar  m  fonnd  hj  theqiuditafcive  fteet»  the  mrme  is  dilnted 
according  to  ita  apeoific  gravity. 

Sp.gr   1017—1025       1-025— 1030  1080—1088 

(60  times)         (100  times)        (200  times) 

The  Tolume  of  the  diluted  nrine  wbich  is  reqmred  to  exactly  de- 
colorise O'OOl  gpram  of  methylene-blue  is  then  determined,  seveial 
titrations  being  made.    1  o.a  of  methylene-blue  solution  and  1  o.c.  of 

normal  potash  are  put  into  a  test  tube,  and  llie  urine  run  in  gradually 
fix>m  a  burette,  the  liquid  beicg  boiled  once  or  twice.  This  process  is 
i-npeated  until  tlie  exact  amount  of  urine  required  has  been  found. 
The  resultfi  ubtaiued  hy  tlie  author  fall  between  thu&e  givuu  bj^  the 
polarisation  metbod  and  hf  the  vednot^n  of  Febling's  . eolation. 
Owing  to  the  great  dilation  of  the  arine^  the  disturbing  indnenoe  of 
the  other  constituents  of  orine  which  are  capable  of  reducing  metfiyl- 
ene-blue  is  scarcely  perceptible.  A.  & 

Ksll]iitt(l<ni  0f  Saoobttvofle  In  Mlztans  of  Miatoaei  ImMlfe- 
caa,  Baxtrin,  and  In  Worts.  By  J.  Jais  (Ohewt.  Cmtr,,  18d8,  ii, 
893 — 894 ;  Zeit  get.  Brauw.,  16, 349— 851).— Tlie  author  has  caref  ally 
investigated  Meissrs  inversion  method,  ai^d  has  found  that  it  is  per* 
fecUy  trsstworthy.  L.  Dfi  K. 

GlycogeiL  By  8.  FrInkbl  {Pfluger'i  Arelhw,  55,  378—379)  and 
J.  WuDiHBiux  (tWd.,  880—391;  oompece  Abstn.,  1898,  i,  186).-^In 
reply  to  WeidenbaiDn*S  criticisms  on  the  trichloracetic  acid  method  of 
estimatiug  gly(K>gen,  the  author  reafBrms  his  position,  and  charges 
hi^  critic  with  error,  suggesting  that  he  used  impure  preparations  of 
trichloracetic  acid. 

To  this,  Weidenbaum  replies  by  publishing  analyses  of  liis  trichlor- 
acetic acid  and  a  number  of  fresh  experiments  in  which  his  former 
eoBclnsioBS  that  Frankel^s  glycogen  contains  nitrogen,  and  that  the 
glycogen  is  only  imperfeotly  extracted  from  the  ttssnes  by  the  use  of 
tbe  aod,  is  folly  confirmed*  W.  D.  H. 


Glycogen.  By  W.  Gulewitsch  {Pjluger's  Archiv,  65,  392- 
and  by  C.  PklUuee  (i^i<i.,  394 — 401 ;  compaie  Abstr.,  1993,  li,  (>01). 
~<jaleifritsch  points  out  thfbt  Pflilger  was  not  the  first  to  suggest  a 
method  for  oTcrooming  the  difficulties  often  experienced  in  the  use  of 
Brficke*s  reagent  fdr  the  estimation  of  glycogen. .  This  and  oertiin 
small  points  of  detail  in  the  methods  supfgGstea  furnish  matterfortho 
polemical  portions  of  the  two  papers  h^re  under  review. 

^  •  iX  Urn 
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Estimation  of  the  Acidity  of  Vinegar.  By  L.  VANno  (Z^if. 
angw.  Chem.,  1893,  676—677). — The  author  stronghr  recoiiimends  the 
prooest  originally  worked  oat  by  Baumann  and  luix.  10  grams  <^ 
the  sample  of  vinegar  is  mixed  with  a  solation  of  4  grams  of  potassium 
iodide  and  0*8  gram  of  potassinm  iodate  and  introdneed  by  means  of 
a  pipette  into  the  bottom  part  of  nn  ordinnry  specimen  tube,  inside 
which  is  sealed  a  small  glass  cylinder,  which  contains  the  alkah'ne 
Kohitiou  of  hydrogen  pei*oxide.  Aft^r  .standing  for  at  least  two 
honrs,  the  glass  is  connected  with  the  author's  apparatus  (Abstr., 
1891,  615),  whidi  is  eaaisr  to  manipnlate  than  Wagner*s  azotometer 
nsed  in  Kaz*s  experiments.  The  two  solotions  tare  mixed  and  the 
liberated  oxygen  is  finally  i-ead  off  with  the  usnal  precautious.  The 
acetic  acid  is  calculated  from  thB  volnme  of  gas  at  K.T.P.,  or  Kux's 
tables  may  be  osed.  L.  ]>i  K. 

Estimation  of  Malic  acid.  By  C.  Micxo  (Chem.  Aeu  >,  68, 286). 
— ^To  flMsiUtate  the  separation  of  malio  aoid  in  wines  by  means  of  lead 
acetate,  the  anthor  evaporates  100  o.c.  of  wine,  or  50  c.o.  of  cider, 
to  a  few  CO.,  sets  aside  for  anhonrwith  4  or  5  c.o.  of  binormal  sulph- 
uric  acid,  then,  while  agitating  continuously,  gradually  mixes  in 
50  c  c  of  strong  alcohol  and  50  c.c.  of  ether.  After  6  to  10  hours, 
tiltftrng  and  washing  with  ether-alcohol  ensue,  and  the  ether  and 
alcohol  ai'e  subsequently  expelled  bv  distillation  over  a  water  bath, 
but  finishing  off  in  a  vacaum.  Chlorides  are  removed  from  the 
residne  by  cooling  it  to  50*  or  60"  and  adding  the  smallest  possible 
excess  of  freshly  prepared  silver  sniphate  and  filtering.  The  filtrate 
is  neutralised  with  potassium  carbonate,  evaporated  to  a  ^^niall  volume, 
and  is  ready  to  be  farther  treated  for  the  separation  of  malic  acid. 

1>.  A.  L. 

Butter  Testing.  By  E.  Spaeth  (Zeif.  angir.  Oiem.^  1893, 
513 — ol5). — The  author  uses  a  kind  of  weighing  flask,  the  lid  and 
bottom  of  which  are  trebly  perforated.  The.  bottom,  inside,  is 
corored  with  asbestos.  A  glass  boat^  filled  one-third  with  pieces  of 

pamice  the  fI/c  of  a  pea,  is  introduced,  and  the  whole  is  dried  lor  an 
boar  at  105''.  The  boat  is  taken  out  and  placed  on  the  balance  pan 
alonpfside  the  weicrhirtpr  flask,  and  weighed.  An  average  lot  of  butter, 
weig-liini^  about  lU  gnims,  in  now  put  into  the  boat,  and  the  whole  is 
again  weighed.  The  boat  is  now  placed  first  un  an  open  water  bath 
for  half  an  hoar,  then  inside  an  air  bath  for  about  two  hours  at  lOO'. 
After  cooUnff,  it  is  pot  inside  the  weighing  bottle,  the  whole  is  re- 
weighed,  and  the  loss  represents  the  water. 

The  fat.  is  estimated  by  placing  the  whole  apparatus  inside  a 
Soxhlct  tube,  and  extrartini>-  the  fat  witli  ether  in  the  usual  manner. 
The  salt  may  be  estimated  by  digesting  the  insoluble  residue  in  water 
nnd  estimating'  the  chlorine  with  silver  nitrate.  The  test  analyses 
show  the  process  to  be  handy  and  accaiate.  L.  db  K. 

Butter  Analyiig.  By  G,  Yiollbtti  (Con^.  rend.,  117, 856--858). 
—The  weight  in  a  vaomnn  of  1  c.c.  of  batter  at  100*  varies  fiom 

0'86320  to  0'8t>425  gram,  whilst  for  margTirirto  the  corresponding 
values  are  0'85766— 0*85865  gram.  The  density  of  a  miztore  of  batter 
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marpfarine  is  exactly  the  mean  of  the  densities  of  its  constituents. 
When  cows  are  f^^^l  ohiefly  on  hay,  the  density  of  the  butter  is  about 
0'86320,  whilst  if  the  food  consists  of  crrnius,  pulp,  cake,  and  meal, 
with  very  little  hay,  the  density  of  the  butter  is  aboat  0  86425.  Out 
of  150  samples  of  butter,  two  only,  derived  £rom  cows  highly  fed  with 
icndiis,  meal,  and  cake,  gave  densities  as  high  as  0*86530  and  0*86540 
tespectiTelv,  whilst  one,  derived  from  a  cow  fed  on  straw  and  hay,  had 
adensitj  of  0  86277. 

The  author  has  therefore  constructed  a  densimeter,  pairing  all  the 
den^^ities  at  100°  comprised  between  those  of  pure  baiter  on  tlio  one 
band  and  niarjj^ariue  on  the  other,  each  unit  in  the  fourth  decimal 
place  corresponding  to  a  length  of  14  mm.  on  the  scale.  The  butter 
to  be  examined  is  heated  in  a  cylindrical  copper  vessel  by  means  of 
steam. 

For  practical  purposes,  a  series  of  smaller  densimeters  is  nsed, 
which  allow  first  of  an  approximate,  and,  afterwards,  of  a  more 

accurate,  classiticfition  of  tlie  butters  under  examination.  Experi- 
ments must  be  miidt  from  tiHu"  to  time  with  average  butters  from  the 
same  district,  and  i'luiii  auiuials  fed  on  various  diets.  In  doubtftd 
cases  the  butter  mubt  be  analysed.  C.  11.  B. 

Analyitfl  of  Lard.  By  C.  A.  Neufeld  (Ohem,  Cenir,^  1893,  it, 
778;  from  Arch.  Hygiene,  17). — The  author  comes  to  the  oonolnsion 
that  neither  ITiibl's  test,  nor  the  silrer  reaction,  are  of  mnch  use  in 
testing  for  small  quapti^ies  of  adulterants.  L.  ds  K, 

Battmatiom  of  Beef  in  LamL  By  W,  F.  K.  Stock  (Analyst, 
19, 2 — 7). — ^The- author's  process  is  bssed  on  the  slight  solubility  of 
beef  stearin  in  ether  at  1S°.  The  requisites  are  :  six  25  c.c.  graduated 
test-mixers  fitted  with  glass  stoppers  ;  ether  of  0  "20  specific  gravity  ; 
a  set  of  mixtures  of  pure  lai  i^  Tnrltin^'  at  34 — 35^  with  5,  10,  15,  and 
20  per  cent,  of  beef  stearin  Irinj'-  at  56° ;  a  second  set  of  mixtures 
of  pure  lard  meltintr  at  li9 — k)   \v'ith  beef  fat  meltini*'  af  50*. 

The  melting  point  of  the  sample  is  taken  by  ilte  capillary  lube 

method  24  hours  after  the  tube  has  been  filled.  Suppose  the  melting 
point  to  be  at  84*,  8  e.o.  of  the  melted  fat  is  run  into  one  of  the  test* 
mixers  and  dissolved  in  21  c.c.  of  ether,  then  placed  in  water  at 
20 — 26*".  8  c.c.  of  each  of  the  first  set  of  mixtures  is  dissolved 
in  exactly  the  same  way.  The  five  tnbes  are  then  cooled  down 
to  l.^"*  and  allowed  to  remiiin  at  that  tempernture  (particularly 
towards  the  last)  for  24  hours.  The  apparent  volume  of  deposit  in 
each  tube  is  then  noted,  and  this  will  give  an  immediate  clue  as  to 
the  coaditioii  of  the  sample.  The  ether  is  poured  off  from  the  tubes 
as  fiir  as  possible,  and  10  cc  of  fresh  ether  at  13^  is  added  in  each 
case.  The  stoppers  are  inserted,  the  tubes  well  shaken,  and  after  the 
deposit  has  settled  the  operation  is  repeated.  The  whole  contents  of 
the  tohesai-e  now  titiiisferred  to  weighed  shallow  beakera.  The  ether 
is  carefully  rnn  off,  and  the  deposits  are  dried  for  15  minutes  at  10* 
The  beakers  are  cooled  and  weighed  and  the  standard  weight  nearest 
to  that  of  the  sample  is  used  as  the  factor  by  which  to  calculate  the 
hstf  fiii  For  samples  with  a  higher  melting  poiuti  the  second  set  of 
VOL.  UTI.  ii.  11 
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mixtures  sbouid  be  used.  The  actual  presence  of  beef  fat  must  be 
proved  bj  the  microBcope.  For  this  purpose,  a  few  pftrticles  of  the 
dry  residue  are  placed  on  a  slide,  moistened  with  alcohol,  and  oo?ered. 

Verj  moderate  pressure  sbouid  be  applied  to  the  cover,  and  the  slide 
viewed  with  a  1-inch  objective  and  the  C  eye-piece.  The  praence 
of  beef  stearin  may  often  be  recogrnised  by  the  naked  eye. 

As  i-egards  pure  iard,  the  author  is  enabled  to  state  that  no  sample 
melting  below  39*  gives  more  than  U  Oil  gram  of  ether-washed 
deposit.  A  sample  melting  at  4o*8*'  gave,  however,  0*146  gram  of 
deposit.  This  shows  the  necessity  of  having  the  two  sets  of  standard 
miztares  and  carrying  oat  the  analysis  by  a  strict  comparison  test. 
Direct  experiment  has  shown  that  neither  cotton  oil,  palm*nat-kemel 
oil,  nor  cocoa-nat  oil,  interferes  with  the  deposition  oi  the  crystals  of 
beef  stearin.  h,  i«£  K. 

Furfuraldehyde  as  a  Test  for  Sesame  OIL  By  V.  Vi  llavecchia 
and  G.  Fabbib  (Ze4t,  an^,  Ohem,,  1893,  505-~506).--The  authors 
recommend  the  following  method  for  tlie  detection  of  sesame  oil. 
0*1 0.c.  of  a  2  per  cent,  alcoholic  solution  of  farfuraldehyde  is  pot 
into  a  test  gla«8  and  mixed  with  10  c.c.  of  the  sample  of  oil  and 
10  c.c.  of  hydrochloric  acid  (sp.  gr.  119).  After  shaking  for  half  a 
minute,  the  mixture  is  left  to  itself.  If  less  than  1  per  cent,  of 
sesame  oil  is  preseut,  the  acid  liquid  will  become  carmiue-red.  In 
the  absence  of  sesame  oil  the  acid  layer  will  be  either  oolonrless  or  of 
a  dirt  J  -  j  e  llo  w  colour.  The  test  may  also  be  carried  ont  as  follows : — 
01  c.c.  of  tlie  furfuraldehyde  solution  is  put  into  a  test  glass,  mixed 
Avith  10  c.c.  of  oil  and  1  c.c.  of  hydrochloric  acid.  After  thorooph 
sluikino:,  10  c.c.  of  chloroform  is  added  to  dissolve  the  oil.  In 
pres'Mice  of  sesame  oil,  the  acid  layer  will  preseut  a  fine  cain^iiM'-ied 
colour,  and  in  its  absence  there  will  be  either  no  colour  at  all  or  only 
a  trace  of  ^reen. 

By  saponifying  sesame  oil  with  barium  hydroxide  and  treating  the 
alcoholic  extract  of  the  soap  with  light  petrotenm,  the  authors  have 
succeeded  in  isolating  the  chromogenic  principle.  L.  oi  K. 

Estiination  of  Alkaloids  by  HulseboBOh's  Process.  By  F. 
LiKiNKJH  {Chrm.  Centr.,  1893,  ii,  8yU— b'.>l  ;  from  Phami.  tVnfr. 
Halle,  34,  691 — 693).— The  author  rejects  the  process  as  being 
utterly  nntniBtworthy,  but  suggests  a  few  posBiUe  improvemeuts  in 
the  apparatus,  and  also  recommends  liberating  the  alkaloids  by 
means  of  lime  instead  of  by  sodium  hydroxide.  L.  dm  K* 

Detection  of  Pipei-azine  in  Urine.  By  Biksknthal  (Chem, 
Centr.,  1803,  ii,  Gii4---G25;  fium  Therap.  Monatsh.j  1893,  356). — 
iiiirig  found  (Therap.  Monatsh.,  18. '3,  117)  that  in  two  cases  the 
addition  of  picric  acid  to  the  urine,  after  administering  piperazine, 
produced  precipitates,  which  he  regarded  as  albumin.  The  author 
considers  that  these  were  due  to  piperasine  itself,  since  this  snbetaace* 
even  when  diluted  1 :  20,000  with  water,  gives  a  distinct  precipitate 
with  picric  acid  and  passes  throu<?h  the  organism  without  change. 
Uhuaiiy  piperuzine  shows  itself  in  the  urine  3 — i  hours  after  having 
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been  falcon  •  tlie  precipitate  prodaced  in  Buch  urine  with  picric  acid 
has  tlu'  c  haracteristic  crystalline  form  of  piperazine  picrate,  and  cannot 
beniisiakeu  for  albumin  picrate.  The  piperazine  uriiie  gives  none  of 
the  reactions  of  albomm.  The  identity  of  the  precipitate  with 
pipensind  piomte  w&b  further  shown  bj  docompoeing  it  with  hydro- 
chloric  acid,  removing  the  piorio  acid  by  agitation  with  ether,  and 
detecting  the  piperaaine  by  means  of  a  solation  of  potassium 
bismuth  iodide.  The  presence  of  piperazine  could  even  be  detected 
ill  the  urine  itself  by  the  use  of  this  rean^pnt.  In  order  to  detect 
albumin  aloiijj^  with  pipera/j'ne  in  urine,  acetic  acid  may  be  employed; 
this  coagulates  the  albumin  on  heating,  and  the  coagulum  does  not 
redissolre,  whereas  the  precipitate  of  piperaaine  picrate  disappears  on 
heating  and  reappears  on  cooling.  A.  H. 

Test  for  Cocaine.   By  Schaerges  (Chem.  Cenfr.,  189^,  ii  9^!^; 

from  Scltu'ciz.  Woch.  Pharm.^  31,  841 — 343). — A  few  centignims  of 
the  alknlnid  is  dissolved  in  a  drop  of  water  and  a  dro])  of  sulphuric 
acid.  Uu  iuiding  to  the  colourless  solution  a  droj)  of  a  solutiua  of 
potassium  ehromate,  or  diobromate^  a  rapidly-Tanishiug  precipitate  is 
obtained.  On  warming,  the  liqoid  tnrns  green  and  gives  fames  re- 
sembling those  of  benzoic  acid.  Cocaine  is  distinguished  from 
morphine  by  its  insolobility  in  cold  solutions  of  fixed  alkalis. 

J  J.  DK  K. 

Detection  of  Saccharin  "  in  Wines  and  Beers.  By  E.  Si  ai  th 
(Zeit.  angw.  Chem  ,  1893,  579 — 581). — To  detect  saccharin  in  wiuea 
or  cordials,  the  sample  is  mixed  with  purified  sand,  evaporated  to 
about  10 — 20  cc,  aoidified  with  a  few  o.c.  of  phosphorio  acid,  and 
extracted,  at  a  gentle  heat,  with  a  mixture  of  equal  parts  of  ether  and 
light  petrolenm  (b.  p.  60*).  After  filtering  through  asbestos,  the 
mass  is  again  extracted  until  the  filtmto  mcnsnrcs  about  200—250  cc. 
After  distilling  off  the  solvent,  the  residue  is  tnken  up  with  a  wry 
weak  solntion  of  sodium  carbonate  and  tasted.  A  sweet  taste  points  to 
tiiu  preueuceof  "  saccharic,"  the  amount  of  which  may  be  ascertained 
as  nsnal  by  a  fusion  with  uiire  and  an  estimation  of  the  sulphate  so 
produced. 

When  applying  the  process  to  beers,  the  bitter  principles  of  the 
hops  must  be  first  removed  by  adding  a  few  crystals  of  copper 
nitrate*   The  liquid  need  not  be  filtered.  L.  j>£  K. 

Reaction  of  Indoles.  By  A.  Ahheli  {Gcuzetta,  23,  ii,  102—103). 
— On  melting  a  trace  of  an  indole  or  indolecarboxylic  acid  with 
dehydrated  oxalic  acid  in  a  test  tube,  a  beaotifnl  colmation  is  pro- 
duced, and  can  be  dissolved  in  acetic  acid.  Indole  and  its  aliphatic 
derivatives  give  a  magenta  colonr,  whilst  o-phenylindoh;  yields  a 
violet  colouring  matter.  W.  J.  P. 

Process  for  the  Full  Analysis  of  Boot  Crops.  By  A.  y, 
jLsB&tB  {Ch^m,  Zeitt  17,  725-|-726).^The  author  recommends  the 
fSdlowing  process  for  the  analysis  of  potatoes : — The  substance  is  cut 
into  thin  slices,  and  abont  8  grams  of  the  sample  is  dried,  first  at 
60^y  and  then  at  110^    The  loss  represents  the  moisture.   If  the' 
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temperature  is  raised  too  rapullv,  flio  starch  l^i  latiinNes,  and  is  then 
very  difficult  to  dry.  The  dned  substance  ib  iuujnurated,  aud  ihe 
mineral  matter  weighed.  For  the  eBtimation  of  the  c^tuBt  oofi- 
BtitueotSy  aboat  five  potatoes  are  out  up,  partially  dried  at  50% 
rednoed  to  powder,  and  then  finely  gronud ;  tlie  fionr  is  then  sub* 
ject^d  to  analysis.  The  remaining  motetnre  is  determint d  by  drjini^ 
at  110**,  and  the  total  nitrogen  is  dotcrmined  by  Kjebldahl's  process 
as  nioditicd  by  the  author.  (  The  substance  is  boiled  with  8ulpliuric 
acid  and  copper  sulphate,  pota.ssiura  permans'anute  bein{^  only  used 
in  extreme  co^es;  the  liquid  is  distilled  with  aqueous  soda  contaiiiiug' 
Bochelle  salt,  and  the  ammonia  is  then  titrated. — ^Abstbactob.]  The 
fatty  matter  is  eetimated  bj  ezhaaeting  10  grams  of  thelfloar  with 
ether  in  a  Soxhlet's  tnbe,  the  residue  being  exposed  to  the  air  antil 
all  the  ether  has  gone  o£F.  About  2  grams  of  it  is  takcTi  for 
the  estimation  of  the  .«t?ir(-h  and  dextrin  by  the  author's  Imi yta 
meiliod  (Abstr.,  1887,  bUb;,  but  it  is  necessary  to  redetermine  the 
moiijUire  and  make  due  correction  for  any  alteration.  The  minor 
con.Htituents  are  estimated  by  triturating  6  grams  of  the  flour  with 
cold  water,  and  eolleeting  the  inaolnble  mass  on  a  weighed  filter. 
After  dryinfTt  a  portion  of  it  is  nsed  for  a  nitrogen  estimation  (in. 
soluble  proteids).  The  solution  is  evaporated  on  the  water  bath,  and 
the  residue  finally  dried  for  three  hours  over  snlphnric  acid  in  a 
vacuum;  tliis  gives  the  total  soluble  matter;  it  is  tluT)  troatcd  with 
water,  aud  any  pmteid  matter  which  has  coagulated  is  collected  on  a 
weighed  filter,  dried,  and  weighed. 

The  filtrate  is  ooncentrated  to  a  syrup  and  mixed  with  twioe  its 
Yolnrae  of  aloohol.  The  precipitate  is  washed  with  alcohol,  dtseotved 
in  water,  and  titrated  by  means  of  baryta,  which  gives  the  dextrin. 
The  alcoholic  solution  is  eTaporated  in  a  platinum  dish,  and  the  re- 
sidue, after  drying  in  a  vaonvm,  is  weighed  ;  thin  t'ives  the  snj^nt*  and 
amido-nfitls.  The  sn^ar  may  he  estimated  by  Fvhlinf^'s  solution,  and 
the  aini  i  )  acids  ai*e  then  taktu  by  difference;  they  may,  however, 
iiiau  be  c£>timated  directly  by  deducting  from  the  total  nitrogen  the 

nitrogen  dne  to  the  prot^uls*  and  eakmlating  the  difference  to 
aeparagine,  which  contains  21*97  per  cent,  of  nitrogen.   By  taking 

the  sum  of  the  soluble  prote'id,  dextrin,  and  asparagine,  and  deducting 
this  from  the  matter  soluble  in  water,  the  difiereuoe  gfives  the  eolonr* 

ing  matters  and  j]^ummy  snbatanccs. 

In  conclusion,  the  author  cives  the  details  of  an  analysis  of  a 
variety  of  red  potato,  popularly  known  as  the  Zulu-King.  Not  a 
trace  of  sugar  was  fonnd.  As  the  result  is  very  favourable,  the 
cnltivaticm  of  this  crop  on  the  large  scale  is  much  to  be  recom- 
mended. L.  ni  K. 

The  Ferrocyanide  Test  for  Urine.  Bv  J.  P.  KAi?rr.us  (Ch^m, 
Cenlr.^  18^3,  li,  41/6  ;  from  Oentr,  kltn.  Med.,  l4,  57?). — isee  this  vol., 
ii,  107, 

Estimation  of  Proteids  and  Extractives  in  Cow's  and  Human 
Milk.     By  I.  Mdkk  {Vircltow't  Archiv,  134,  did— 540).— See  ihie 
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Absorption  Spectra  of  Solutions  of  the  Chromoxalates 
of  the  Blue  Series.  By  0.  Magnanisi  and  T.  liENirvoorio 
(Oazzetta,  23,  li,  41i — 451 ;  compare  Lapraik,  Abstr.,  1893,  ii,  313). 
— Ostwald  (A.bstr.,  1892,  1137),  from  a  stady  of  a  number  of  salts, 
ooneladed  tliat  the  similar  ftlisorption  possessed  bj  yery  dilate  sola- 
tioiiis  of  salts  oontainio^  one  coloured  ion  in  common  is  due  to  the 
complete  electrolytic  dissociation  of  the  salts,  the  coefficient  of  ab- 
sorption beinf?"  proportional  to  the  number  of  coloured  ions  in  Foln- 
tion.  Ostwald  examined  verv  dilntf  solutions  of  thr>  rhroraoxalates, 
amongst  others,  and  foand  their  absorption  ooefhcieuts  to  be  propor- 
tional  merely  to  the  concentrations. 

The  authors  have  measured  the  absorption  of  eolations  of  the 
chromoxalates  of  potassium,  sodinm,  and  ammoninm»  and  confirm 
Ostwald's  resnlts.  They  find  farther,  however,  that  the  absorption 
cot  fficient  s  are  also  proportional  to  the  concentration  in  very  concen- 
trated snhitions  (20 — 25  por  cent.),  in  which  the  dissociation  is  sm^l!. 
The  al)sor})ti()n  in  concentrated  solutions  thus  follows  the  same  law  as 
that  in  dilute  highly  dissociated  solutions.  The  absorption  coefficient 
is  not  altered  by  the  addition  of  a  salt  containing  the  tsame  metallic 
ion  as  the  chromoxalate,  although  the  dissooiaiion  of  the  latter  is  so 
greatly  reduced  by  the  over-pressnre  of  the  metallic  ion.  The 
authors  conclude  that  the  absorption  of  the  chromoxalates  is  absolutely 
independent  of  the  extent  of  their  electrolytic  dissociation. 

W.  J.  P. 

Comparative  Experiments  on  the  E.M.F.  of  the  Clark 

Standard  Cell.  By  K.  Kahlk  (Ann.  Phys.  Chem.,  [2],  51,  174— 
202). — 1  lie  experimcuts  detailed  in  this  paper  were  made  witli  the 
object  of  ascertaining  the  effects  which  change  of  form,  purity  of 
material,  age,  and  temperatare  have  on  the  E.M.F.  of  the  Clark 
standard  cell.  The  H~^^™  devised  by  Lord  Rayleigh,  the  form  pro- 
posed by  Feussner,  and  that  adopted  by  the  Board  of  Trade  were 
compared  with  ouo  another.  The  results  show  that  the  |-|-cell  is  for 
superior  to  the  other  two,  both  in  the  ease  with  which  it  can  at  any 
time  be  reproduced  of  constant  E.M.F.  and  in  the  fact  that  imj>uriticK 
and  disturbing  influences  liavo  less  effect  on  its  constancy,  so  that 
the  variation  of  its  E.M.F.  from  the  normal  value  can  with  little 
difficulty  be  reduced  to  0*0001  volt.  Greater  changes  than  this  were 
not  observed  in  cells  which  were  often  compared  with  one  another 
daring  the  course  of  1|  years.  In  the  efteci  which  temperature  has 
on  this  cell,  it  is  also  to  be  placed  before  the  others.  The  author  finds 
that  a  knnwledpfe  of  the  temperature  coelHcieuts  of  the  Feussner  and 
Board  of  Trade  cells  is  misleadintj,  jvs  the  E.M.F.  calculated  bv 
theii'  nieaiis  does  not  agree  with  that  actually  observed.  On  thu 
other  hand,  aa  long  as  sudden  changes  of  temperatore  are  avoided, 
the  value  of  the  B.M.F.  for  the  H'^^  can  be  <»lou1ated  for  different 
VOL.  uvi.  IL  12 
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temperatnreB  to  \N  if]n'ri  0*0001  volt,  and  even  with  sndden  tempera^ 

ime  cbangres  io  within  0  001  volt.  The  coefTicient  for  temperatures 
between  10"  and  30'  was  fonnd  to  be  —0  000814  —0-000007  (f—  15). 

The  copRfancj  discovered  in  the  E.M.F.  nf  (Le  above  form  of  the 
Clark  standard  cell  leads  the  author  to  pTO|)ose  its  adoption  for  the 
purpose  of  defining  the  nnit  of  electromotive  force.  He  condemns 
the  form  of  cell  adopted  bj  the  Board  of  Trade  as  not  sitflBoieiilijr 
fulfilling  the  requirements  of  a  standard.  H.  C. 

Instractions  for  the  Preparation  of  the  Clark  Standard 
Cell.  By  K.  Kaui.k  (Aim.  Fhys.  Chcm.,  [2],  51,  203— 211).— In- 
strnctions  are  given  for  the  prf  paration  of  the  Clark  standard  cell  in 
the  |-|-forin,  which  the  author  finds  to  be  the  most  suitable  (bee  pre- 
ceding  abstract).  The  pi-incipal  points  reqniriug  attention  are  that 
the  mercnry  serving  as  the  positive  electrode  should  be  as  free  as 
poBBible  from  impurity,  that  the  whole  of  the  active  surface  of  the 
electrodes  should  be  kept  in  contact  with  a  solution  ot  zinc  sulph- 
ate, that  is  maintained  always  in  a  concentrated  condition  by  the 
pr(  senc-e  of  zinc  Bulphate  crystalSi  and  that  the  sine  sulphate  should 
contain  no  free  acid.  H.  0. 

Electrical  Condnetivity  of  some  Solntloiui  of  Salts,  espe. 
eially  of  Calcium,  Strontium,  and  Barium.  By  A.  C.  Mac 
Obkoort  (Ann,  Fhys.  Chem.,  [2],  51,  126—139). — The  author  has  de- 
termined the  conductivities  of  solnfions  of  calcinm  ohlorido,  nitrate, 
8nlj)hate,  and  acetate;  strontium  cliloride,  mttjite,  and  acetate; 
barium  and  silver  acetates ;  and  poi ;is>iam  oxahile.  The  results  are 
given  lu  tabular  and  curve  form.  The  curves  for  the  molecular  con- 
dnctiviiies  sre  in  general  of  a  perfectly  regular  chsracter,  and  show 
little  ieodencj,  even  with  the  most  dilnte  solutions,  to  a  departure 
from  their  nsnsJly  rectilineal  character.  Silver  acetete  shows,  how- 
ever, a  change  in  curvature  in  dilute  solutions,  for  which  no  cause* 
can  as  jet  be  assigned.  H.  G. 

Electrical  Conductivity  of  Solutions  of  Salts  of  Organfe 
Acids  in  presence  of  Boric  Acid.  By  G.  AIagnanini  and  T. 
BKNTivocLio  (jGazzetta^  23,  ii,  451 — 467). — The  present  paper  deals 
with  the  influence  of  boric  acid  on  the  electrical  conductivity  of  solu* 
tions  of  salts  of  various  organic  acids,  the  object  being  to  determine 
whether  Magnanini's  method  (Abstr.,  1893,  ii,  506)  for  detecting 
hydroxyl  in  orgnnic  acids  could  be  applied  to  solations  of  the  salts. 
The  behaviour  of  solutions  of  sodium  acetate,  citrate,  and  salicylate, 
potassium  and  sodium  tartiates,  and  calcium  lactate  was  examined. 
The  cc  nclusion  is  deduced  that  the  results  obtained  with  solutions 
of  the  salts  are  not  eo  certain  as  with  those  of  the  acids. 

W.  J.  P. 

Densities  of  Saturated  Vaponrs  and  their  Relation  to  the 
Laws  of  Solidification  and  Vaporisation  of  Solvents.  By 
F.  "M.  T?AorLT  (Compt.  rend.^  117,  833 — 837). — The  author,  iu  con- 
junction with  Kecoura,  has  shown  that  if  d'  is  the  density  of  a  satu- 
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rated  Taponr  determined  ezperimentallj,  and  d  is  its  tbeoretical 
▼Bine, 

a  _  /  -/ lOOM, 
d         f    TM.  * 

where  /  and  /'  are  the  vapour  presaares  of  the  solrent  and  the  soln- 
lion,  P  tbe  weight  of  substance  dissolyed  in  100  grams  of  solvent, 
and  M  and  Mi  the  molecalar  weights  of  solvent  and  dissolved  sab- 
stanop  Since  Guldberjy  hfis  shown  that  there  is  a  relationship  be- 
tween the  depression  of  the  freezing  point  and  that  of  the  vapour 
tension,  the  above  relation  may,  in  accordance  with  well-known  prin- 
ciples, be  transformed  into 


^  s  1-988  ^  tJ 


T 


3 


d  fC  LiM' 

where  C  is  the  redaction  of  the  freezing  point,  Li  the  latent  heat  of 

fusion,  and  T  the  absolute  tcmperatnrc.  The  relafionsbip  holds  for 
any  tlilnte  solntion,  and  the  author  show?  that  it  is  in  general  keep- 
ing with  the  theory  of  dilute  solutions,  and  is  verified  by  experiTuent. 

•      H.  C. 

Vapour  Tenaion  Measnrenie&tB.  By  Q.  W.  A.  Kahlbaiw 
(Zeii.  phyMtktd.  Ohem.,  13,  14 — 55).^  This  paper  gives  the  resnlts  of  a 
large  number  of  experiments  made  to  test  the  comoi  liuiee  or  dis- 
agreement of  the  statical  and  dynamical  methods  of  determining 
vapour  pressures.  The  firj^t  liquids  employed  were  water  and  mer- 
cury, in  which  the  author's  dynamical  measurements  agreed  well  with 
the  statical  numbers  given  by  Regnault,  by  Hertz,  and  by  Rnnisay 
and  Young.  As  Landolt's  statical  determinations  in  the  case  of  the 
6nt  fiye  fatfy  acida  did  not  agree  with  the  author^s  previous  dynami- 
cal determinationB,  Landolt's  work  was  repeated.  Two  unavoidable 
sources  of  error  ai'e  considered  to  affect  statical  measurement, 
namely,  the  impossibility  of  placing  the  liquid  perfectly  free  from 
air  in  the  vncnnm  ehnnibrr  of  the  barometer,  and  the  impossibility  of 
obtaining  the  liquid  abnolutely  dry  ;  these  the  author  believes  to  be 
the  cause  of  the  previously  obtained  regular  variation  between  the 
reaulta  of  the  two  metboda.  As  a  result  of  his  determinations,  be 
oondudea  that  the  **  statical  and  dynamical  methods  of  vapour  ten- 
sion measurement  give  concordant  results."  The  differences  pre- 
viously supposed  to  exist  had  been  regarded  as  due  to  the  fact  that 
in  the  statical  method  it  is  only  the  cohesion  of  the  surface  molecules 
which  is  loosened,  whilst  in  the  dynamical  nu  ihod  the  cohesion  of  hU 
the  moieculea,  including  those  in  the  midst  ot  the  liquid,  has  to  be 
overcome.  The  author  considers,  however,  that,  owing  to  the  pres- 
ence of  air  and  other  particles,  surfaces  do  exist  in  the  midst  of  the 
liquid  at  which  evaporation  takes  plaoe,  so  that  in  both  methods  it  is 
only  the  cohesion  ox  surface  molecules  which  is  concerned.  The  re- 
hults  of  a  large  number  of  measurements  with  dlfTereut  liquids  are 
tabulated,  all  done  by  the  dynamical  ni^'thod  to  avoid  the  above- 
mentioned  inevitable  causes  of  erroi-.  Tables  are  given  for  the  vapour 
pressures  at  different  temperatures,  and  of  the  boiling  points  at 
different  pressures  in  the  case  of  the  first  ten  normal  fatty  acido. 

12—2 
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for  isobutyrk*,  isovaleric,  and  isocaproic  acids,  and  for  mixtnres  with 
water  and  anioug  themfielvcs  of  some  of  these  liquids.  In  no  case, 
liowever,  is  the  pressnre  higher  than  75  mm.,  the  roaiority  of  ilm 
liquids  being  obtierved  at  presstLrcs  varying  from  0  to  GO  mm.  ThtJ 
paper  clones  with  a  statement  that  Dalton'g  law  has  as  little  validity 
for  the  homologouB  lattj  acids  as  lor  the  fatty  alcohols,  which  is  con- 
trary to  the  opinion  held  by  Q,  C.  Schmidt  (Ahstr.,  1891, 969  ;  1892, 
396).  L.  M.  J. 

Dissociation  Constants  of  Water  and  Hydrocyanic  acid.  Hy 
J.  J.  VAK  Laar  (Zeit.  physikal.  Chem.^  12,  712—750). — From  the 
experiments  of  Shields,  Bredig,  and  others  the  author  calcnlates  the 
foUowiDg  dissociation  constants 


Acetic  acid   jfc  =  1800  00  x  lO"* 

Hydrocyanic  acid  ....  k  ss      3*1    x  10"* 

Aniline   k=      11    X  10^ 

Phenol   A?  =      012  x  lO"* 

Water   A?  =      0  70  x  10"'* 


It  will  be  seen  that  hydrocyanic  acid,  which  is  600  times  weaker  than 
acetic  aeidi  is  more  than  four  million  times  stronger  than  water. 

H.  0. 

Composition  of  Saline  Solntions  deduced  from  their  Indices 

of  RefracUon.    hy  P.  Bary  (Ccrnipf.  us,  7i_73)._Tp  a 

former  paper  (Abstr.,  1892,  929)  the  author  has  shown  that  tlje  pre- 
sence of  hydrates  in  aqaeoos  solntions  may  be  deduced  from  the 
refractive  indices  of  snoh  solotioos.  The  experimeots  recorded 
applied  only  to  conoentrated  solntions,  bnt  the  method  has  now  been 
a(hipted  to  the  examination  of  solutions  of  considerable  dilution. 
The  refractive  indices  of  dilute  solutions  of  pota-ssinm  chloride  are 
found  to  be  strictly  proportional  to  the  amounts  of  palt  contained  in 
the^e  solutions,  and  afford  no  indication  of  the  occurrence  of  electro, 
lytic  dissociation.  H,  C. 

X   How  the  Theory  of  Solatione  Arose.    By  J.  H.  tak't  Hoff 
(Ber.,  27,  6—19). — In  this  account  of  an  address  delivered  to  Ihe 

German  Chemical  Society,  the  author  fii*st  shows  how  from  a  con- 
sidoration  of  tho  relations  between  ronstitution  and  chemical  pro- 
perties lie  was  ]v(\  to  consider  the  rate  of  clicniical  actions,  the 
equihbrium  of  oppoMd  reactions,  the  thermodvnaniical  basis*  of  the 
equilibrium,  and  tiually  the  geueml  proldem  ol  athnity.  The  first 
affinity  problem  he  investtgated  was  the  simple  one  of  the  attraction 
of  water  by  salts  with  water  of  crystallisation,  and  while  studying 
this  subject  he  became  acquainted  with  PfefPcr's  osmotic  researches. 
A  thermodynamical  consideration  dF  the  two  phenomena  jointly  led 
to  the  conct'plion  of  osmotic  pressure  in  Kolntions  ns  the  analog-ue 
of  gaseous  prcsiiuru  in  gases,  and  enabled  him  to  show  how  sub- 
stances in  dilute  solution  obeyed  laws  perfectly  analogous  to  the 
ordinary  gas  laws,  namely  those  oi  Boyle,  Charles,  and  Avogadro. 

He  next  deals  with  the  theory  of  dilute  solutions,  and  deduces 
from  the  osmotic  pressure  (1)  the  lowering  of  the  Tapour  pressnre, 
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(2)  the  eleTation  of  the  boiling  pointy  and  (3)  the  depresaion  of  the 

fi-eezing  point. 

The  third  section  of  his  addi'ess  is  occupied  with  the  deviations 
from  the  simple  laws.  First,  he  discusses  abnoimally  small  freez- 
ing point  depressions,  then  those  that  ai*e  abnormallj  large,  and 
shows  how  the  Uttier  are  accoQtited  for  bj  Arrhenios*  hypo&esia  of 
electrolytic  di«8Cciatton.  Lastly,  he  caloalatea  the  amount  of  ioniea- 
tion  of  pure  water  from  experiments  on  the  rate  of  catalysis  of  ethylio 
acetate,  the  minimum  velocity  predicted  by  the  dissociation  theory 
being  ezperimentaily  verified.  J.  W. 

The  Hydrate  Theory.  By  S.  U.  Pickeking  (Per.,  27, 30— 31).~In 
answer  to  W.  Meyerhoffer  (this  vol.,  ii,  9),  the  aathor,  whilst  admitting 
the  obrioQS  identity  of  freezing  point  and  solability  corves,  states  that 
it  does  not,  therefore,  follow  that  changes  of  cnrvatnre  in  them  can 

be  cansed  by  changes  in  the  nature  of  the  eryatallising  substance 
only,  but  thoy  can  be  caused  by  changes  in  the  constitution  of  the 
liqnid  also,  and  the  whole  gist  of  the  present  hydrate  theory  lies  in 
recognising  the  existence  of  sach  changes.  S.  U.  P. 

Ciyoacopio  Moleealar  Weight  Deteimlnallons  in  BensoM 

By  K.  AowERs  (Zeit.  physikal  Ohem.y  12,  722).— Certain  irre> 
uularities  which  have  been  noticed  in  the  cryoscopic  behavioar  of 
benzene  solutions  have  nidnccd  the  anther  to  make  a  large  number 
of  different  observations  with  a  number  of  such  solutions,  chiefly 
with  the  view  of  ascertaining  the  suitability  of  benzene  as  a  solvent 
in  molecular  weight  determiuatiuns.  Substances  containing  a 
hydrozyl  group,  the  behayionr  of  which  in  bensene  Baoult  pro- 
nounced irreciuar,  are  fonnd  to  behave  in  the  normal  manner  pro- 
vided the  eolations  taken  are  snfficiently  dilate.  The  phenols  in 
fairly  concentrated  solution  even  show  this  normal  behaviour,  bat  the 
^^!ip^atio  hydroxyl  comjjounds  g^ve  abnormal  depressions  in  concen- 
ti-ated  benzene  solutions.  This  behavioar  may  in  certain  cases  serve 
as  a  guide  in  establishing  the  constitution  of  compounds  which  are 
supposed  to  belong  to  this  class.  All  acids  hitherto  examined  give, 
in  benzene  solutions  of  medium  concentration,  a  depression  cone* 
spending  with  abont  double  the  ordinarily-aooepted  molccuUur  weight. 
This  behaviour  also  serves  as  a  most  important  guide  in  questions  of 
constitution.  H.  0. 

Solutions  of  Sodium  Silicates  and  Influence  of  Time  on 
their  Constitution.  By  h\  Kouleauscu  (Zeit.  physikal.  Cimm.^  12, 
773— 791).— See  Abstr.,  1893,  ii,  166.  H.  0. 

Action  of  Hydrogen  Chloride  on  Ethylio  Alcohol.   By  J.  0. 

Cain  {Zf  H.  physikal.  Chem  ,  12,  751— 761).— The  action  of  hydrogen 
chloride  on  ethjiie  alcohol  was  studied  as  a  time  reaction.  The  fact 
that  the  reaction  in  question  is  a  revcrsibk'  one  was  first  established. 
The  influence  of  temperature  is  very  cousiderable.  There  is  practi- 
cally no  action  at  16**,  but  as  the  temperature  rises  the  rate  of 
decomposition  rapidly  increases.   The  following  table,  which  applies 
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to  a  mixture  of  100  equivalents  of  alcohol  with  31*2  equivalenU  of 
liythogen  chloride,  gives  the  percentage  decomposition  of  the 
hydrogen  chloride  in  27  hours  at  different  temperatares. 

Tt'mi)erature   40"        60**  80'  9(f 

Per  cent.  HCl  decomposed. .    6  77       32  34       7132       90  64 

Excess  of  alcohol  exercises  a  retarding  influence,  and  the  SAxne  thing 
applies,  bnt  in  sranllcr  degree,  to  the  iuUuence  of  ethylic  cliloride. 
The  Guldberg-Waage  law  applies  to  the  action  provided  the  quan- 
tity of  aJcohol  taken  is  sufficient  to  dissolve  the  ethjlic  chloride 
formed,  and  that  separatioii  of  the  solution  into  two  layers  does  not 
take  place.  H.  C. 

New  Apparatus  for  Sublimation.  By  G.  Oddo  (Gazz^ffn,  23, 
ii,  313 — 314) — The  followinir  method  gives  good  results  in  the  puri- 
Ocation  of  Kubstauct'S  by  sublimation.  The  substance  is  placed  in  a 
small  beaker,  which  in  fitted  into  a  huio  in  a  piece  of  aabeslos  card 
standing  on  a  ring  support ;  a  beaker,  in  whioh  thesnblimate  ooUectj^, 
is  then  uiyerted  oyer  this,  and  a  third  beaker  is  placed  over  the  second. 
The  beaker  containing  the  substance  is  heated  by  radiation  from  a 
second  asbestos  disc  placed  below  it,  to  which  heat  is  applied  by 
means  of  a  bnnsen  burner.  W.  J.  P. 

Condensers.  By  J.  Walter  (./.  pr.  Chem.,  [2],  49,  •i4— 48). — 
Further  improvemeuts  in  the  aubhor't*  form  of  condeuser  (Abstr., 
1887, 105)  are  depicted.  A.  G.  B. 

Critical  Studies  in  Preparation  Exercises.    By  S.  P.  L. 

SoRENSEN  (Zfil.  anorg.  Clwm.,  5,  354 — 37;>). — Considering*  that  for 
purposes  of  prepai-atioa  exercises,  a  more  critical  examination  of  the 
modes  t»f  preparation  of  inorj^anic  substances  is  required  lhan  is 
found  in  available  text  books,  the  author  has  investigated  the 
methods  for  preparing  pare  nickel  and  cobalt  compounds.  He  de- 
scribes modified  methods,  for  the  details  of  which  the  original  most 
be  consnlted,  and  giyes  a  critical  review  of  the  methods  which  hare 
been  proposed  by  successive  investigators,  but  omits  mention  of  the 
method  of  Mf^nd,  Langcr  and  Quincke  (Trans.,  1690,  750)  of  ob- 
t'liniug  absolutely  pure  nickel  by  means  of  uickcl  carbonyl  which 
has  proved  to  be  so  snccessful.  L.  T.  T. 
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Hydrogen  Sulphide  Apparatus.  By  F.  W.  Kustek (/.^/z .  cUm., 
[2],  48,  595^98).  The  bottle  A  (5  iitree)  is  placed  at  snoh  a 
height  above  the  bottle  B  (3  litres)  as  will  serve  to  supply  the  plus 
pressare  required  in  the  apparatus,  and  receives  the  acid  (2  vols,  of 
common  hydrochloric  acid  and  1  vol.  of  water)  whioh  is  to  evolve 
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hydrogen  sulpliide  from  the  large  pieces  of  ferroas  aolphide  in  the 
bottle  C  (10  litres)  The  trnp  I)  <jprvr'S  to  prevent  the  rejB^argitation 
of  the  aqneous  iiydrofi^eu  suiphido  in  E.  Inasmuch  as  the  water  in 
this  last-mentioned  bottle  is  saturated  with  the  j^as  at  the  pressure  of 
the  apparatus,  it  in  always  in  the  bast  poiisible  condition  for  nso 


C 


when  drawB  off  hf  the  tap  in  the  bottom  of  the  bottle.  The  tubeH 
oonneoimg  A,  B,  «ad  0  shoiild  be  drawn  ont  at  the  ends  to  allow  of 
only  a  slow  passage  of  the  acid.  When  the  gas  is  drawn  off  from  the 
cock  of  the  small  washing  bottle  G,  attached  to  the  general  supply 
tnbc  F,  the  acid  falls  from  A,  throufrh  B  into  0,  and  is  driven  back 
when  the  exit  is  a^rain  closed.  Inasmuch  as  C  may  be  made  to  hold 
enough  ferrouH  sulphide  to  yield  10,000  litres  of  gas.  it  is  only 
necessary  to  see  that  A  is  filled  with  acid,  and  C  emptied  of  ferixjus 
chloride  solation,  every  morning.  A.  G.  B. 

Combination  of  Hydrogen  and  Selenium  in  a  Vessel  not 
tmiformly  heated.  Hy  H.  P^labon  (Gompf.  rt>iui.,  118,  142 — 144). 
Ditte  has  shown  that  when  one  part  of  the  exti'eiuities  of  a  tube  con- 
taining selenium  and  liydrogen  is  heated  above  300',  crystals  of 
selenium  appear  after  a  time  at  another  part  of  the  tube,  where  the 
temperature  is  ^ry  near  the  melting  point  of  selenium  (about  270*). 
This  particular  temperature  the  author  dtstioguishes  as  9.  Experi* 
ments  show  that  ^vhen  no  part  of  the  tube  is  at  a  temperature  lower 
than  0,  the  final  composition  of  the  mixture  is  that  corresponding 
with  the  temperature  of  the  coolest  \y\v\  of  the  tube.  In  all  cases 
the  excess  of  selenium  at  the  close  of  the  experiment  is  foond  at 
the  coldest  extremity  of  the  tuhe. 
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Wlien  tho  hottest  port  of  the  tube  is  at  a  t€mpei;ihii'c  lii<rher  thaii, 
and  the  coldest  part  at  n  t<^mperature  lower  than  0,  the  final  composi- 
tion of  the  mixture  is  ludependent  of  the  exti'eme  temperatares  of  the 
tnbe.  The  excess  of  selenium  condenses  at  the  point  where  the  tem- 
perstore  has  the  yalne  0,  It  wonld  seem  that  the  formation  of 
hydrogen  selenide  in  the  hot  parts  of  the  tube  ought  to  take  place 
more  rapidly  than  its  destruction  in  the  cold  parte,  and  if,  in  the  pre- 
cedinnr  experiments,  the  tabes  aro  Rnddenly  cooled  before  the  whole  of 
the  seleniom  has  disappeared  from  the  hottest  part  of  the  tube,  the 
composition  of  the  iraseous  mixture  practically  correspoods  with  the 
highest  tempeiuLure  of  ilia  tube. 

When  no  part  of  the  tabe  is  at  a  temperature  as  high  as  0,  the  final 
composition  of  the  gaseous  mixtore  is  that  which  cdresponds  to  the 
highest  temperature  of  any  part  of  the  tnbe«  C«  H.  B« 

Foimation  of  Hyponitrous  acid.  By  S.  Tanatak  (/.  Suss.  Chem. 

SoCt  25,  342 — 34 ^).— When  solid  hjdroxylamine  chloride  and  potas- 
sinra  nitrite  are  mixed  iii  equivalent  proportions,  there  is  ariolent  ac- 
tion, nitrous  oxide  bein^'  evolved.  In  dilute  solution  (1  part  NHsO.HCl 
to  20  parts  water),  the  reaction  takes  place,  slowly,  and  in  the  course 
*  of  a  few  hoars  siWer  nitrate  gives  a  precipitate  of  silver  chloride, 
coloured  yellow  hy  silrer  hyponitrite,  whicn  may  be  obtained  pure 
by  dissolving  it  out  with  nitric  acid,  and  precipitating  the  solution 
with  sodium  acetate.  Better  results  are  obtained  by  adding  lime 
(1  mol.)  to  the  moderately  stronp^  solution  of  potassium  nitrite 
(1  mol.),  then  the  hydroxylamine  hydrochloride,  heating"  to  50**, 
allowing  the  mixture  to  remain  for  a  day  or  two  at  the  ordinary 
tem^ei*ature.  The  filti-ate  from  the  excess  of  lime  is  acidified  with 
acetic  acid,  silTer  nitrate  is  added,  and  the  hyponitrite  separated  from 
the  silver  chloride  as  described  aboYe>  The  author  recommends  this- 
as  the  best  method  of  obtaining  the  hyponitrites.  J«  W. 

The  Reaction  between  Hydraqrlamine  Hydrochloride  anil 
Sodium  Nitrite.   By  S.  Takatar  (Ber.,  27,  187;  see  preoedingr 

ilistmrt).  The  reaction  takes  place  with  difficulty  in  alkaline  soln- 
tiou  and  iu  th«'  pT-eseuce  of  magnesia,  zinc  oxide,  cadmium  oxide,  and 
calcium  carbonate.  If  the  acid  solntion  of  h vdroxylamine  hydro- 
chloride is  first  licutralised  it  does  not  react  with,  buuium  tu  trite.  Tho 

yiolent  reaction  between  solid  hydit>xylamine  hydrochloride  and 
sodinm  nitrite  does  not  take  place  in  the  presence  of  lime,  magnesia^ 
or  zinc  oxide.  E.  C.  R. 

Preparation  of  FhoephoniB  firoiii  the  PhospliateB  of  the 

Alkalis  and  Alkaline  Earths  by  means  of  Aluminium:  Action 
of  Almnmium  on  Sulphates  and  Chlorides,  By  A.  Kossi  l  and 
L.  Fkank  (lit  T.,  27,  5'2 — 55). — When  sodium  metnphosjthate  is  heated 
with  alummium  iu  a  current  of  hydrogeu,  2b — 'ii  per  cent,  of  the 
phoephoras  distils  cm,  and  a  reeidoe  is  obtained  conBi&ting  of 
alnmina,  sodinm  alnminaie,  and  aluminium  phosphide.  All  the 
phosphates  of  calcinm  and  magnesium,  when  heated  with  aluminium^ 
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yield  pbosphorns.  Alvmininm  jilio^hide^  Al^P^,  is  obtained  by  heat- 
ing alnminium  in  phosphorus  vapour,  and  then  heating  the  product 
until  phosphorus  ceases  to  c-ome  off.    It  is  a  grey,  crystalline  powder. 

The  -whole  of  the  phosphorus  in  the  phosphates  may  be  obtained 
by  adding  silica  to  the  mixture  in  the  pix>portioDB  represented  by  the 
equation  3Ca(PO0»  +  lOAl  +  SSiO,  =  SCaSiO,  +  5A1,0,  +  3P,. 

When  a  mixture  of  calcium  metaphoF])hate  and  calcium  snlphate 
was  heated  with  aluminium,  a  violent  explosion  ensued.  The  authors 
finf!  that  this  is  due  to  the  sulphate ;  barium  sulphate  or  calcium 
siuiphate,  when  heated  with  aluminium,  act  with  explosive  violence, 
aod  sulphur  is  set  free.  The  chlorides  are  also  decomposed  by  alu- 
minium at  a  high  temperature.  B!>  0.  &. 

Alkali  Orthophosphates.  By  L.  Staudenmaier  {ZHt.  anorg. 
Chf^  .  5,  383—396). — With  the  intention  of  determining  whether 
two  possible  isomeric  di{K>taR6ium  disodium  pyrophosphates  (one sym- 
metrical, the  other  unsymmetrical)  exist,  the  author  attempted  to 
prepare  dipotaamnm  phosphate,  E2UPO4.  Kot  obtaining  eatislaetoiry 
results,  and  finding  the  literature  on  the  subject  very  conflicting,  lie 
has  carefully  investigated  the  question.  All  attempts  to  prepare 
dipotassinm  phosphate  proved  futile,  and  the  statements  of  Thomson, 
Graham,  Berzclius,  and  Mitscherlich,  and  of  chemical  text-books  in 
regard  to  this  substance  are  incorrect. 

In  the  course  of  experiments  to  prepare  dipotassium  phosphate 
by  the  action  of  monopotassinm  phosphate  (KH^04)  on  sodiom 
carbonate,  rhombic  crystals  of  1 — 2  mm.  in  length  were  obtained; 
these  are  very  deliquescent,  and  exceedingly  soluble  in  water,  from 
which  Bolntion,  howerer,  the  monophosp^te  crystallises  out.  The 
crystals  on  analysis  were  found  to  correspond  exactly  with  the 
toi-mula  K4H4( J '04)3,11,0.  This  salt  is  alknliTir  iu  reaction,  and  on 
ignition  leaves  a  mixtureof  potassium  pyro- and  meta-phosphates.  By 
substituting  potassium  hydroxide  for  potassium  carbonate,  using  a 
rather  larger  proportion  of  this,  and  treating  the  product  in  a  similar 
way,  the  anthor  obtained  a  salt  of  the  formula  KtHs(P04)i,2H90, 
fonning  crystals  very  closely  resembling  those  of  the  compound  jost 
described.  It  differs  from  them,  however,  in  that  if  left  on  a  porous 
pinto  exposed  to  the  air,  it  delifpiesces  and  sinks  entirely  into  the 
]  Uite,  whilst  under  like  conditions  the  salt  K5H4(P04)3,1J^< )  always 
icuves  some  mouopotassium  phosphate  on  the  plate.  The  auihoi  was 
ttaable  to  isolate  any  potassium  salt  of  a  more  baaio  character,  even 
when  a  much  larger  proportion  of  base  was  used. 

The  author  has  also  obtained  per-acid  phosphates  of  the  alkalis. 
The  potassium  salt,  KH6(P04)3,  was  obtained  by  mixing,  in  solution, 
monopotassinm  phospliatc  with  phosphoric  acid,  in  molecular  propor- 
tion, evaporatintr  the  solution  to  a  small  bulk,  and  alfowinp:  it  to  remain. 
It  crystallises  in  long  needles,  has  a  very  stmnji;  acid  taste,  melts  at  127°, 
and  then  forms  a  viscid  mass  which  doe^*  not  i  e>solidify.  On  further 
heating,  water  is  first  evolved,  then  phospborio  acid,  and  potassium 
metaphosphate  is  left.  Alcohol  causes  the  crystals  to  become  opaque, 
by  dissolving  the  acid  and  leaving  monopotaasium  phosphate.  The 
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nmmoninm  salt,  (NH4)H5(POi)j,  closely  resembles  the  potassium  salt 
in  form  and  properties.  The  sodium  salt  is  isotuorphous  with  the 
potassium  salt,  and  melts  at  131^  L.  T.  T. 

Action  of  Sodium  on  Water.  By  M.  Rosivfbld  (/.  pr,  Okem.^ 
[2],  48,  699 — 601). — The  explosion  which  occurs  wlien  water  is 
ponred  on  to  sodinm  has  been  supposed  to  be  due  to  f  lie  formation  of 
sodium  peroxide,  which  subsequently  decomposes,  and  thus  prodnccj^ 
an  explosive  mixture  of  hydrogen  with  oxygen.  It  is  now  shown 
liiat  no  oxygen  can  be  detected  in  thS  gas  obtained  by  passing  steam 
over  Bodinm.  The  author  ooBcludes  wat  the  explosion  ia  dae  to  the 
decomposition  of  eodinm  hydride,  which  maj  he  expected  to  he  formed 
when  sodium  acts  on  water;  the  conclosion  ia  supported  by  the 
observation  that  the  explosion  takes  place  in  the  centre  of  the  Bodinm. 
When  steam  is  pjissed  over  snrlium  no  hydride  is  formod,  liccnn^c 
the  tension  of  tlie  hydrogen  is  kept  very  low  by  the  current  u£  steam. 
A  safe  and  rapid  method  for  obiaiuiug  hydrogen  is  to  pass  steam 
through  an  iron  box,  with  an  auvtight  lid,  containing  sodium.  If 
the  passage  of  steam  be  continued  until  no  more  hydrogen  is  erolved, 
and  if  the  quantity  of  gas  be  measureJ,  a  calculable  weight  of  aodiuoi 
hydroxide  will  remain  in  the  box,  and  will  serve  for  the  preparation 
of  a  standard  solution,  A.  Q,  B. 

Decomposition  of  Sodium  Dioxide  by  AlnTninimn  By  A. 
RossEL  and  L.  Fjukk  (Ber.,  27,  55). — When  a  mixture  of  sodium 
dioxide  and  aluminium  powder  is  exposed  to  damp  air,  spontaneous 
composition  ensues.  If  thie  mixture  is  moistened,  a  very  high  tempera- 
ture is  pioduced.  £.  C.  fi. 

Hydrates  of  Lithium  Chloride  and  Bromide.  By  A.  Bogoe- 
ODSKY  Eu8s.  Chem.  Soc„  25,  .'U6— 3 il).—T lie  m a thor  describes 
the  preparation  and  properties  of  the  following  h}  drates: — 

LiCl,2H,0i  LiCl,H»0;  LiBr,2H,0i  and  LiBr,  HtO. 

J.  W. 

Action  of  Mercuric  Chloride  on  Metallic  Silver.    By  H. 

C.  JoNKS  (./.  Soc.  Chem.  hid.,  12,  983— 988).— By  the  action  of  a 
solution  of  mercuric  clilnrido,  the  metallic  silver  of  a  ^silver  photo- 
grapliic  inia<;e  is  changed  into  a  white  substance  hitherto  supposed 
to  be  a  mixture  of  mercurous  and  silver  chlorides ;  the  author  has 
investigated  the  matter,  and  now  regards  this  substance  as  a  com- 
pound of  the  composition  HgAgCl^ 

Mercuric  chloride  acts  but  slowljon  silver,  and  therefore  many 
methods  for  preparing  this  substance  were  tried ;  finally  the  following 
was  adopted.  A  considerable  excess  of  mercuric  chloride,  made  into  a 
thin  paste  with  Water,  is  mixed  with  pulverulent  silver,  agitated  fre- 
quently, aud  occaHionaily  ground  in  a  mortar,  during  two  or  three 
weeks,  then,  after  heating  fi-om  lii  to  20  hours  in  a  tiasiw  in  a  water  bath, 
is  mixed  with  a  considerable  quantity  of  water  in  which  most  of  the 
excess  of  mercuric  chloride  is  allowed  to  settle,  whilst  the  turbid  super- 
natant liquid  is  poured  off,  and  by  repeatiugthe  operation  most  of  the 
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preparation  is  obtained  in  Kusponsion  and  soon  settles  out.  The  pre- 
paration on  heatin^ic  loses  mercorous  chloride  by  rolatilisation,  and  silver 
chloride  remains  behind;  if,  bowever.  any  fi-ee  silver  Ije  present  it  is 
converted  into  chloride,  and  a  corresponding  quantity  of  mercury 
TolatiliBes.  With  excess  of  mercnrj,  the  Teyarse  takes  place,  inas* 
much  as  it  Temovee  some  of  the  chlorine  that  would  otherwise  remain 
as  siWer  chloride. 

The  sp.  j?r.  of  silver  chloride  is  5*590 ;  of  mercurons  chloride, 
7  258;  a  differenqe  which  would  permit  of  their  separation  when 
settling  from  suspension  in  watei- ;  it  has  been  found,  however,  that 
the  prepamtion,  when  allowed  to  settle  in  a  long  tube  filled  witli 
water,  so  as  to  form  a  7-inch  layer,  shows  no  signs  of  separation, 
material  from  the  top  and  from  the  bottom  of  the  layer  giving  exactly 
the  same  numbers  on  analysis.  Moreover,  calculation  shows  that  a 
mixture  of  equivalent  proportions  of  the  two  chlorides  would  liave  n 
sp.  s:r.  of  6'626,  whereas  the  sp.  gr.  of  the  preparation  is  6  505.  This 
.'^abstance  is  slowly  affected  by  light,  especially  when  moist ;  it  alsc* 
gives  the  followinn;  reactions  : — Witli  hydrochloric  acid,  it  yields  silver 
chloride,  mercuric  chloride,  and  mercury  ;  with  ferrous  oxalate,  it  is 
completely  reduced ;  with  the  alkalis,  a  partial  exchange  of  oxygen 
for  chlonne  ensnes;  with  ammonium  chloride,  potassium  chloride, 
potassinm  cyanide,  or  sodium  thiosulphate,  one-third  of  both  silver  and 
mercury  remains  as  a  metallic  residue,  the  rest  dissolves;  with  sodium 
sulphite,  one-half  the  silver  and  one-third  of  the  merenry  iemain« 
undis-solvcd  sts  a  metallic  residue;  with  potassitim  silvei-  cyanide,  all 
the  silver  is  deposited  as  metal  ;  with  ammonia,  subf%iituted  annnoninra 
salts  are  obtained  containing  both  silver  and  mercury.  The  author 
considers  that  he  adduces  suflloient  evidence  to  support  his  view  that 
the  substance  in  question  is  not  a  mere  mixture  of  merourous  and 
ailver  chlorides,  but  is  a  compound  of  the  composition  HgAgCij ;  for, 
only  the  tirst  three  of  the  above  reactions  could  be  explained  on  the 
mixture  assumption,  whilst  all  of  them  can  be  explained  by  use  of  the 
author's  formula.  Incidentally  it  is  noted  that  mercuric  chloride  has 
been  observed  to  act  ou  the  mixed  metallic  residues  obtained  in  the 
above  reactions  somewhat  in  this  way;  HgAg  +  2HgCl3  = 
HgaAgOl..  D.  A.  L. 

Molecular  Weight  of  Merourous  Nitrate  determined  by  the 
Cryoscopic  Method.  By  F.  Canzonkhi  {Gazzefta,  23,  ii,  4;V2— 437). 
— Tlie  author  has  detcrniinod  the  depression  of  the  fi*eezinLr  point  of 
dilute  nitric  acid  by  mercui-ous  nitrate,  aud  concludes  that  the  salt 
has  tlie  molecular  forranla  Hgs(NOs),.  The  freezing  points  of  only 
two  solutions  of  the  salt  were  determined.  W.  J.  P. 

Ceric  Dichromate.  The  Separation  of  Cerium  lyom  Lan- 
thanum  and  Didymiiim.  liy  G.  Bricout  (Compt.  refid.,  118, 
145 — 146). — When  an  electric  curixnit  r>f  2  5  to  3  volts,  is  pa.ssed 
thi-uugh  the  slightly  acid  solution,  obtained  by  di.ssolving  ceix)us 
carbonate  in  cliromic  acid,  a  large  positive  electrode  being  used,  small, 
brilliant^  orange-red  ci^ystels  of  ceric  dichromate,  OeO,,2CrOj,2HtO, 
aeparate  on  £e  positive  electrode.    This  compound  is  insoluble  in 
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water,  but  dissolve?;  in  acids.  It  is  slightly  decomposed  by  cold 
water,  and  when  boiled  with  water  is  first  converted  into  yellow  oerio 
chromate,  and  eventually  into  hydrated  eerie  oxide. 

LantbaQam  and  didymium  form  no  hic^her  oxides,  and  hence,  under 
similar  oonditions,  gWe  no  deposit  on  t&e  positive  electrode.  Geric 
dichrotnate,  precipitated  in  the  manner  described,  from  solntionfl  oon- 
taioing  lanthanum  and  didyminm,  is  quite  free  from  these  elements, 
and  can  readily  be  dissolyed  in  hydrochlorio  acid  and  precipitated  in 
the  form  of  oxalate.  C.  H.  B. 

Electrolysis  of  Ferrous  Sulphate.  By  M.  Ticuvinsky  (/.  Uua. 
Chcm.  Soc.^  25,  311 — 315). — Whon  a  30  per  cent,  solution  of  ferrous 
sulphate  is  electrolysed  between  iron  electrodes  by  a  very  weak 
current  in  the  dark,  a  solution  is  obtained  in  the  course  of  a  month 
or  two  which  difTers  coiibiderably  fix>m  the  ordiuary  solutions  of 
ferrons  salts.  Ito  oo]onr  is  more  intensely  green,  somewhat  like  that 
of  nickel  salphate,  and  on  exposure  to  light,  it  deposits  a  fpnen  solid, 
which  may  be  preserved  for  an  indefinite  period  if  Mr  is  excluded. 
Analysis  of  the  .solution  showed  it  to  contain  twice  as  much  iron  for  a 
given  quantity  of  sulphuric  acid  as  is  contained  in  ferrous  Rulphate. 
It  therefore  probably  contains  the  basic  salt  FeS04,FeO,  which  decom- 
poses  on  e  xposure  t  o  light  with  deposition  of  Fe(0H)8,  coloured  green 
bT  some  ferrons  sulphate  carried  down  along  with  it.  This  appears 
likety,  because  the  precipitate  on  washing  becomes  mnch  paler. 

J.  W. 

Action  of  Ferrlo  Salts  on  Iodides.  By  E.  Sbubbbt  (Zeit,  anorg. 
OAem.,  6,  S34i — 338). — ^Tbis  paper  forms  a  historical  introdnction  to 
the  paper  of  Seubert  and  Dorrer  (see  next  Abstract).  The  author 
points  out  that  this  reaction  is  genei-ally  represented  by  the  equation 
Fe3Cl.-|-6MI=2FeIa  +  6MCl-f  J,,  or  Fe,Olc  +  '2NfT=2FoOia-h2Mri  +  L, 
but  that  neither  of  these  represents  the  tru*  facts.  For,  whilst  in 
strong  solations,  and  with  a  large  excess  of  iodide,  the  theoretical 
quantity  of  iodine  may  be  liberated,  in  general  less  than  this  i^nan^tj 
is  ^t  free,  the  quantity  in  weak  solutions  showing  a  considerable 
deficiency.  Very  weak  solutions  of  ferrous  chloride  even  absorb 
iodine  with  the  formation  of  some  ferric  salt.  It  is  thus  clear  that 
this  reaction  is  a  roTersible  one.  L.  T.  T. 

Aotion  of  Fevrio  Chloride  on  Potassium  Iodide  and  on 
Hydriodio  acid.  Part  I.    By  K.  Sbubibt  and  A.  Dobrkr  {Zeit, 

anorg.  Chem.f  5,  339 — 353). — In  this  part  of  the  paper,  the  results 
of  the  action  of  neutral  solntions  of  ferric  chloride  on  potassium 
ioilide  are  described.  Deci-inolecular  solutions  were  used  (FoClj 
being  cunsidoiud  as  the  inolecuio  of  ferric  chlux*ide),  and  quantities  of 
of  10  c.c,  or  multi))les  thereof,  taken  so  as  to  coiTespond,  on  the  one 
hand,  with  1  to  50  mols.  of  potassium  iodide  to  1  mol.  of  ferric 
chloride,  and  on  the  other  with  1  to  10 mols.  of  ferric  chloride  to  1  mol. 
of  potassium  iodide.   The  iuflneuce  of  time  and  of  dilation  on  the 
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Mciion  was  also  stndied.  The  results  arc  given  in  a  series  of  fnll 
tables  and  carves,  which  may  be  thus  snmmariseil, 

1.  Jn^tience  of  time  on  the  reaction. — In  order  to  allow  the  progress 
of  the  reaction  to  be  followed,  the  mixed  solntions  were,  in  these 
faeries,  always  diluted  to  100  c.c.  The  progress  of  the  reaction,  where 
the  two  substances  are  used  in  molecular  proportion,  is  most  rapid  in 
the  first  quarter  of  an  hour,  by  the  end  of  wliioh  time  about  28  per 
cent,  of  the  theoretical  quantity  of  iodine  has  been  set  free,  and  llicu 
rapidly  decreases  until  after  five  or  six  hours  (at  which  time  50-51 
per  cent,  of  the  theoretical  iodine  has  been  liberated),  further  action  is 
exceedinglv  alow.  At  the  end  of  46  hours,  60  per  cent,  of  the  theoreti- 
cally possible  iodine  has  been  set  free.  The  reaction,  when  the 
molccTilor  pro]>ortions4  ni-c  equal,  does  not  seem  to  proceed  much 
brvond  this  point  ;  but  when  unequal  molecular  proportions  ai*eused, 
the  progi'ess  of  the  reaction  is  quicker,  the  end  state  of  equilibrium 
is  sooner  reached,  and  the  total  quantity  of  iodine  liberated  is  greater 
the  greater  the  excess  of  either  reagent  employed,  excess  of  potassium 
iodide  exerting,  however,  a  somewhat  greater  infiuenoe  than  excess 
of  ferric  chlonde. 

2.  Lijfurjice  of  the  mas?:  of  fh>'  two  rmgcnts  on  the  reaction. — As 
alrrnd  v  srrr,  the  total  quantity  of  iodine  liberat<.*d  hj  the  nintunl  action 
ut  poiassiuiii  iiidideand  ferric  chloride  in  molecular  proport  i  is  below 
60  per  cent,  of  that  required  by  the  theoretical  equaLiuu.  Inci^ease  uf 
either  reagent  augments  this  quantity.  At  firsts  increase  of  potassium 
iodide  has  more  effect  than  a  similar  increase  of  ferric  chloride.  But, 
after  a  time,  the  effect  of  increasing  the  iodide  ceases,  and  about 
i>6"97  per  cent,  of  the  theoretical  iodine  is  the  most  that  can  be 
HI  ei-nf*  '?  ill  fliis  way.  With  excess  of  ferric  chloride,  on  the  other 
li&nd,  the  intiucnce  is  at  first  less,  but  continues  more  regularly,  and 
when  the  proportions  reach  ul>ottt  2UFcCl3  to  IKI,  the  whole  of  the 
theoretically  possible  iodine  is  liberated,  or,  in  other  words,  the  reae- 
tioa  ia  complete. 

In  tbe  second  part  of  this  paper  the  authors  propose  to  dkouss  the 
theory  of  this  reaction.  L.  T.  T. 

Atomic  Weight  of  Palladium.  By  E.  H.  KEtSKn  and  Miss  M.  H. 
iJRFF:i>  {Arnti.  Chem.  16,  20 — 28).— The  authors  hare  prepared 
pallauium  diummonium  chloride  from  palladium  diciiloride  purified 
hj  distillation  in  a  current  of  chlorine,  and  from  metallic  palladium, 
which  was  dissolved  in  aqua  ngia,  the  solution  freed  from  acid  by 
evaporation,  treated  with  excess  of  amnion  la,  warmed,  filtered,  and 
the  diciiloride  precipitated  with  p^asoous  hydrogen  chloride.  Both 
these  methods  crivr  n  product  of  undoubted  purity,  and  one  in  which 
the  r^tio  of  palladium  to  palladinni  diamnionium  chloride  is  such  as  is 
equivalent  to  un  atomic  weight  of  106  25  for  palladium  (mean  of  lU 
determinations :  H=l ;  NssH'Ol ;  Cl=35*37),  a  number  very  closely 
agreeing  with  106*27,  that  obtained  by  Keiser  in  previous  determina- 
tiODs  (compare  Abstr.,1 890, 17).  The  method  employed  for  oonyert' 
ing  the  double  salt  into  the  .metal  was  that  of  heating  it  in  a  curx^t 
of  pure  hydrogen,  and  the  experiments  were  conducted  in  puch  a  way 
m  to  oocclasively  establish  tbe  fact  that  no  loss  of  palladiam  occurred 
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by  Yokililiiatioti  or  decrepitation  (compare  Keller  and  Smith,  Abetr., 
1893,  ii,  73).  a  T.  M. 


Mineralogical  ChemiBtry. 


Artificial  Trona.  By  B.  Rkimtzkh  (Zeit.  angw,  Chem.,  1893, 
or3— 575). — The  author  uotes  au  eiror  in  a  refei-ence  to  his  work  bj 
C,  Winkler  (Abstr.,  1893,  ii,  577),  in  that  the  analyses  made  hy  him 
in  1887  did  not  lead  to  the  formala  for  trona  then  generally  accepted, 
bnt  to  the  formula  K  i  .CO,  +  NaHC0»+2H,0.  Thu  formula  is  iden- 
tical with  that  giyen  by  Winkler. 

fn  a  snbseqneiit  communication,  C.  Winkler  (Zeif.  angw.  Chem,^ 
1893,  599)  correcte  the  error,  and  explains  how  it  originated. 

B.  H^.  B* 

Composition  of  Stanrolite.   By  S.  L.  Pbnfibld  and  J.  H.  Pratt 

(Amer.  J.  Sri.,  47,  Bl — 89)-^ — In  the  onrlv  analyses  of  staurolite, 
esppfially  in  those  by  Kammelsbcrp:,  a  g^  eat  variation  was  fonnd  in  the 
chemical  composition,  esrecially  in  the  amounts  of  silica,  which 
varied  from  27  to  50  per  cent.  Formula?  proposed  at  different  times 
show  the  following  Yartation8^— 'HiFc.AljiSiuOM  (Rammelsberg)  ; 
H«FesAl«Si„Oit  (Friedl);  H«Fe4A]MSiioO«  (Coloranio).  From  a 
consideration  of  the  analyst  s  of  Friedl  and  Coloranio,  Groth  sugefesta 
the  simple  formula  of  a  basic  orthosilicate  ( A10)t(AlOH)Fe(8iO«)t. 
That  this  formula  is  correct  is  well  estnhlisl.or!  I>y  careful  analyses 
made  by  the  authors.    These  gare  the  toUowiug  mean  results : — 

SiO,.  AI9CV  FeO.  HA  Bp-Rr. 

St.  Gk)tJ»ard. .                     27  70  5v04  15  07  2  19  3-748 

Windham,  Maine                27  60  55  75  14-43  2  20  :^  728 

Lisbon,  New  Hampshire  .    27  44  55  16  15*72  1*68  3  775 

BomsTille,  ^.  CaroUna. .    27*47  55*83  14*74  1*96  3-773 

From  a  comparison  of  the  analyses  with  the  results  required  by  the 
formula,  it  will  be  observed  that  the  silioa  is  nnifonnlj  a  trifle  high. 
The  authors  are  of  opinion  that  qnarts  is  an  impurity  in  the  mineral, 
and  that  it  is  present  as  yery  minute  indusionB.  B.  H.  B. 


Phyftiologioal  Ohamistry. 


Calorimetry.    Jiy  A.  T>  ">Vvllfu  (Proc.  phyM.  Soc,  1893,  25— 
29). — The  ordinate  of  a  ihermo^^raphic  curve  may  be  taken  ns- 
index  to  the  rate  of  heat  di«cliarf_re  per  area  per  time,  and  the  area  oi 
a  thermographic  vai'iatiou  can  be  expressed  in  calories.    For  practical 
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the  »rea  of  snoli  a  Taiiation  may  be  taken  as  tliat  of  a 

triftcgk  with  time  as  base  and  maximam  ordinate  as  height. 
Fraa  this,  the  idea  sprang  that  for  clinical  purposes  an  ordinary 

thcrmoTTieter  rnitrht  be  employed  for  onlonmetrr.  A  rrtorctirial  mano- 
meter with  ail  excursion  of  5  mm.  per  V  indicated  the  inereased  lieut 
discliarge  (for  instance,  that  consequent  on  muscular  exertion)  far 
better  than  a  partial  calorimeter  suj*roQnding  a  limb.  Loss  of  heat 
bj  eTSporation  is  separatelj  estimated. 

The  calorimetrio  valne  of  snrface  thermographio  or  thermometrio 
readings  was  estimated  by  experiments  with  an  india-mbber  spheve 
containing  a  known  weight  of  cooling  water,  readings  being  taken  at 
intervals  from  internal  and  external  thermometers.  A  third  ther- 
mometer gives  the  tempemtnre  of  the  air. 

The  rat^  of  cooling  is  not  strictly  proportional  to  the  tempera- 
tare  difference  (T.D.),  but  more  precisely  to  (T.D.)^'*^;  bat  the 
diaerepancy  is  slight,  and  in  any  esse  easfly  corrected  in  a  graduation 
scale. 

The  following  nnmbers  represent  the  state  of  heat  emission  from 

ft  hmnan  fore^arm  with  a  snperfirial  area  of  500  cm'.,  after  rest  and 
after  exertion.  The  surrounding  temperature  was  20",  and  the 
eTsporation  gauged  as  described  below. 

After  rest.  After  excrtion.- 

T.D   12°  I4r 

i.e.  heat  emission  ..     75  eals.  per  minate  90 

Moisture   4  mgrs.  per  20  cm*.  permmate  30 

ix.  heat  emission  • .      6  cals.  per  minate  45 

Total   81  cals.  per  minnte  185 

The  water  is  estimated  by  means  of  shallow  glass  capsules,  in  the 
h«it(uia  of  whicVi  calcium  chloride  solution  had  been  evaporated  to 
dryaess.  The  capaule  is  weighed  before  and  after  it  is  inverted  for 
s  given  time  over  an  area  of  the  surface  of  the  body.  Witb  an  ez- 
Uml  temperature  of  S20^  the  following  values  (in  milligrams, 
per  20  cm^  per  10  minutes)  were  observed.  Palm  of  hand,  24; 
sole  of  foot,  12  ;  forehead,  12 ;  cheek,  6 ;  axilla,  10 ;  popliteal  space, 
10;  foiearm,  5;  leg,  5.  W.  D.  H. 

Aqpihsrxift.  By  H.  Eroxioksk  and  Jobdi  (Proc.  physiol.  Soc,  1893, 
21— — ^The  primary  object  of  respiration  is  either  to  supply  the 
organism  with  oxygen  or  to  remove  carbonic  anhydride  from  it.  A 
frog's  heart  will  work  as  effectively  when  supplied  with  blood  freed 

from  its  frape^j  or  with  oxygenat-ed  blood;  on  the  other  hnnd,  blood 
containing  carbonic  anhydride  interferes  with  the  lieni-t's  action, 
tinally  paralysing  it.  The  heart  Ixats  again  on  removal  of  the  car- 
bonic anhydride  (McGuue).  Fishes  can  recover  froui  asphyxia  if 
opportunity  be  afforded  to  the  blood  of  freeing  itself  from  carbonic 
snkydride,  by  combination  with  snbstsnces  introduced  into  the  snr* 
nmnding  medium  (Traube-Mengamio).  Gold  fish  can  live  for  two 
days  and  a  half  in  a  litre  of  water  entirely  shut  off  from  air,  and  for 
aboat  a  day  in  boiled  water.   If,  then,  they  are,  in  a  dying  condition. 


Digiti/ec 


144 


ABSTRACTS  OF  OHBHIOAL  PAP8R8 


conveyed  to  another  litre  of  boiled  out  water,  they  recover,  and  Ror- 
vivo  10—17  hours.  Fresh  fish  introduced  into  the  wat'^r  tenaniod  by 
the  dead  fish  live  for  some  hours  ;  but  when  a  little  eodiam  hydroxide 
is  added  they  live  a  whole  day.  Fish  die  in  water  charg^ed  with  car- 
bonic anhydride,  the  amount  of  gas  varying  directly  as  the  rapidity  of 

daftth. 

Farther  experiments,  performed  on  tlie  person  of  one  of  tbe 
aatliors,  were  designed  to  determine  how  moon  oarbonio  anhydride 

can  bo  supported  in  inspired  air.  The  <rJisoou8  mixture  was  inhaled 
from  a  gasometer  of  k)  litres'  capacity.  Equal  parts  of  air  and  car- 
bonic anhydride  caused  spism  of  the  glottis,  and  consequent  inability 
to  breathe  at  all.  30  per  cent,  of  carbonic  anhydride  was  breathed 
for  a  minnte,  ilie  aspect  of  tihe  Bnbjeot  of  the  experiment  being 
dyspncnic ;  22  per  cent,  of  the  gas  oansed  less  inoonremence ;  and  a 
proportion  of  8  per  cent,  caused  mnoh  more  ample  breathing  than 
normal.  It  was  also  fonnd  that  an  increase  in  the  amount  of  oarbonio 
anhydride  produced  in  the  bodr,  re;  hy  thf»  )\sronf  of  ;i  tower,  caused 
considern  Wc  stimulation  of  the  respiratory  etlbrts,  and  in  one  experi- 
ment voluntary  maximum  inspirations  were  continued  for  an  hour. 

W.  D.  H. 

Respiiatoiy  Sxohange  ia  Rabbits.  B7  M.  S.  Pxmbbst  and 

A.  GOrbbb  (/.  Physiol,  15,  449— 403).— The  gases  were  analysed  by 
Haldane's  method.  Rabbits  were  fonnd  to  vary  considerably  in  the 
amonnt  of  gases  exch an i^ed  and  in  tlie  respiratory  quotient.  The  chief 
point  investigated  in  the  present  paper  is  the  inflaence  of  bleeding 
and  transfusion  on  the  paseous  interchanofo  ;  and  it  was  fonnd  that 
severe  bleeding,  even  if  half  of  the  animal's  blood  is  removed,  whether 
followed  by  transfosion  or  not,  causes  no  decrease  in  the  respiratory 
exohange,  provided  the  animal*s  nutrition  does  not  snffer  from  the 
operation.  If,  however,  the  haamoglobin  is  reduced  to  one>third  of 
its  normal  value,  the  animal  dies  in  convalsions.  The  experiments 
present  another  proof  that  vital  combustion  processes  occur  chirflv 
in  the  tissues  of  the  body,  not  in  the  blood.  W.  D.  Jd. 

Oases  in  the  Air-Bladder  of  Fishes.    By  C.  Bohr  (/.  Phynol,y 

15,  494 — 500).  -Tlie  rrfis  in  the  air-bladder  of  fishes  is  a  trae  secre- 
tion of  a  hif^hly  oxygenated  gaseous  mixture.  The  secretion  appears 
to  be  under  tlie  control  of  the  nervous  system,  and  it  fails  when  the 
branches  of  the  vagus  nerve  which  supply  the  air-bladder  are  cut. 

W.  D.  H. 

Action  of  Digestive  Ferments  on  Nuoleiin  Compounds.  By 
P.  M.  PopoFK  {Z^t.  phu^lnl  GV»€m.,18,  633— 539).— A  calf's  thymus 
was  divided  into  three  parts.  Part  1  was  subjected  to  artificial 
gastric  digestion  for  one  honr.  The  undissolved  residae  contained 
2*56  per  cent,  of  phosphoms ;  the  filtrate  0'243. 

Part  2. — Here  digestion  went  on  for  two  hoars.  The  percentage  of 
phosphorus  was  then  2*66  in  the  residue. 

Part  3. — Here  digestion  went  on  for  tliree  hours.  The  percentage 
of  phosphorus  in  the  residue  was  then  2  9. 

A  similar  experiment  with  pancreatic  fluid  showed  a  nxuch  more 
rapid  solntion  of  the  phosphoni8*oontaining  substance.    So  probably, 
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ihoiitrli  but  little  nucle'in  is  digested  iu  the  stomach,  a  cousiderabl© 
quuutitj  is  absorbed  after  p&ncreatic  digestion  in  the  iutestines. 

W.  D.  H. 

Nnclein  in  Nutrition.  By  Gn^fucH  (Zrit.  phy^iul.  Ckem..  18.  508 — 
512). — The  nnck'iu  used  was  obtained  fi-oni  the  thymua  gluud,  and 
was  given  to  dog»,  the  mine  of  which  was  ezMnined.  The  effect  was 
not  marked,  except  in  prodndng  an  increase  in  the  phosphoric  acid. 
There  was  no  increase  in  the  nrio  acid.  W.  D.  H. 

Nnclein  Bases  in  the  Body.  By  Y.  Inoko  {Zeit.  phystol.  Chem.y 
18,  oW — 544-). — The  amouiit.s  uf  varions  bases  deriycd  from  nucle'in 
were  estimated  in  varioau  organs  (testis,  pancreas),  aud  in  sperma- 
toioa  of  various  animals.  It  was  fonnd  in  all  cases  that  xanthine 
bases  are  more  abundant  than  sarkine  bases,  bat  the  relation  between 
them  varies.  Of  the  xanthine  bases,  those  rich  in  oxygen  (hjpo- 
xsnthine  and  xanthine)  are  more  abandant  than  those  rich  in  nitro- 
gen (adenine  and  guanine),  the  proportion  vaiyiog  from  2 : 1  to  3  : 2. 

W.  D.  H. 

Hepatio  Glycogenais.   By  D.  NofiL  Paton  (Proc.  Boy.  Soe,^  64, 

813 — 318). — ^luch  recent  research  has  tended  to  show  that  Bernard's 
(»nginal  teaching  concerning  tlic  glycogenic  function  of  the  liver  is 
correct.  The  question  whether  the  change  of  glycogen  into  sugar  is 
due  to  a  ferment  action,  or  to  the  vital  action  of  the  liver  cells  is, 
bowerer,  undecided,  and  the  object  of  the  present  paper  is  to 
elucidate  (his  point.  The  question  is  considered  how  far  the  process 
is  dependent  on  the  life  of  the  liver  cell.  The  excised  organ,  roughly 
minced,  was  kept  at  37 — 40'  in  normal  salt  solution,  and  it  was 
found  that  during  the  first  half  hour  the  loss  of  glycogen  wns  very 
rapid;  after  that  it  Avent  on  n:orc  slowly.  In  other  experiments  the 
liver  substance  was  killed  by  grinding  it  with  sand.  These,  compared 
with  control  specimens  in  which  the  liver  was  roughly  minced, 
showed  •  much  slower  disappearance  of  glycogen.  The  histological 
changes  o(!curring  in  the  liver  cells  are  also  described.  The  conver- 
rion  of  glycogen  into  sugar  is  divisible  into  two  periods :  (1)  an 
early  period  t»f  ra])id  cmti  version  occurring  before  obvious  structural 
changes  are  seen  in  the  cells  ;  (2)  a  late  period  of  slow  conversion 
&ft(  r  these  changes  have  developed.  The  rapid  and  extensive  changes 
occurring  in  the  first  period  is  inliibited  by  destmymg  the  cells,  and 
is  due  to  thmr  Tital  activity  ;  the  second  slower  stage  is  believed  to 
hs  due  to  the  action- of  an  ensyme. 

The  influence  of  various  agencies  in  distinguishing  between  the 
two  processes  is  next  described ;  namely,  of  a  temperature  of  60°,  which 
iT;}i5>>it^4  vital  but  not  the  fermeTitntive  activity — and  of  sodium 
tiuoride  (1  percent,  solution),  which  acta  similarly. 

Chloroform  was  found  to  increase  hepatic  aaiylolysis  markedly  ; 
sad  it  is  the  early  rapid  amylolysis  which  is  accelerated,  the  micro- 
aoope  revecding  a  more  rapid  IcaAabolic  change  in  the  cells  than  the 
ncnma].  Some  experiments  performed  dnriug  life  show  that  chloro- 
form anSMthesia  then  increases  hepatio  amylolysis  also. 

Ether  acts  like  chloroform  but  in  a  smaller  degree.  Pyrogallio  add 
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(0  25  per  cent,  aolatian)  aots  in  the  same  way.   Morphine,  onrm, 

ainylic  nitrite,  and  sodium  salicylate  have  no  action. 

The  development,  after  death,  of  an  acid  reaction,  due  in  part  to 
lactic  acid,  is  not  tlie  canfle  of  amjloljsis.    The  influence  of  micro- 

org^anisms  is  also  excluded. 

Tn  the  first  rapid  iitnylolysis,  j^lncose  is  formed ;  intermediate 
substances  of  the  uature  of  dextriut*  and  maltose  were  not  detected. 
In  the  later  amylolysis,  dextrina  (and  poseibly  maltose)  were  always 
fonnd.  W.  D.  H. 


Chemistiy  of  MuMde.  By  H.  Boruttau  {Zeit.  ^  Ghem^ 
18,  513 — 524).— The  glycogon   of  heart  mnsole  dinuniahes  after 

death  more  rapidly  thau  that  of  skeletal  mnpcles  nnder  the  same  con- 
ditions. Heart  muscle  or  its  aqueous  extmct  changes  glycogen  into 
sugar  more  lupidly  than  skeletal  nniscle  or  its  aqueous  extract.  The 
original  percentage  of  glycogen  lu  liie  irusb  heart  muscle  is  about 
the  same  as  in  skeletal  mnscle. 

Inosite  is  more  abundant  in  heart  mnscle  than  in  skeletal  muscle. 
Heart  mnscle  is  nentral  in  reaction;  when  tetanised,  or  after  death,  it 
tnms  acid.  W.  D.  H. 


Elastic  Substance  of  the  Aorta.  By  H.  Schwarz  (Zcif.  phijswl. 
Chcm.,  18,  4H7 — -^>07). — Klastin  Ava.s  obtained  from  the  aorta  by 
taking  advantai^e  of  its  relative  iudigestibility  in  artificial  gastric 

i'uice.  It  m  identical  with  that  obtained  from  the  Liyamentum  nuchat, 
Slastin  contains  sulphnr,  which  is  temovable  by  boiling  with  1  per 
cent,  potassinm  hydroxide;  this,  however,  does  not  destroy  the 
elastin,  which  still  retains  its  characteristic  properties.  With  snper- 
heated  steam,  it  yields  hemi^elastin  and  elastin-peptone  (proto-  and 
deutero-elnstose).  Decomposed  by  hydrochloric  acid,  it  yields  am- 
monia, hydrogen  sulphide,  leucine,  glycocine,  tyrosine,  homologous 
benzoic  acids,  and  lysatiuiu.  By  fusion  with  alkali,  it  yields,  among 
other  products,  indole,  skatole,  benzene,  and  phenol.       W.  D.  H, 

Ghemhrtnr  of  Lenoooytei.  By  L.  Liliemfeld  (Zeit.  physiol. 
Ohem,,  18,  473 — 186).— The  lencocytes  were  obtained  from  the 
ihymns  gland  by  the  use  of  pressure  and  the  centrifuge.  The 
aqueous  extract  contained  a  proteid  coagulating  at  48^  and  another 
coagulating  at  73 — 75°.  A  nncleo-albunain  was  also  obtained  by 
Halliburton's  method ;  it  was  found  to  contain  C,  53'46 ;  H, 
7'64;  N,  lo  o7;  and  P,  0'433  per  cent.  The  alcoholic  exlra<;t  of  the 
cells  contained  protagon,  amido valeric  acid,  inosite,  and  mouu- potas- 
sinm phosphate. 

A  nuclei  n-containing  proteid,  called  nnoleo-histon,  was  obtained  by 
precipitating  with  acetic  acid  an  aqneoas  extract  of  the  cells.  [This 
is  what  >\'ooldridrre  termed  "  tissne-fibrinogen." — Abstractor.]  Its 

elementary  composition  is  C,  48-46;  H,  7  0;  N,  16-86;  P,  3*025; 
S,  0  701  per  cent.  The  action  of  artiBcial  gastric  joice,  or  of  0  8  per 
cent,  hydrochloric  acid,  on  tiiis  is  to  separate  the  nuclein  from  the 
proteid,  which  goes  into  solntion  as  peptone.   The  nuclein  contains 
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4*991  per  cent,  of  phosplioras.  Nuclo'io  acid  prepared  from  this 
cootaiQS  9'94  per  ceat.  of  phosphorus. 

HUtoo,  the  e^biBt  eonatitneat  of  naoleo-hiBtoii,  was  fint  obtained 
from  birds'  red  oorpnscles  by  Eossel  {Zeit,  pkysiol.  Ohem.,  1884),  wbo 
deecribed  it  as  a  peptone-like  eabstance ;  many  have  stnoe  regarded 
it  as  an  artificial  product,  formed  by  the  acid  used  in  its  preparation. 
This  view  is  combated  in  the  present  paper.  Leucohiston,  however, 
differs  from  Kossel's  compound  in  being-  coagnlable  bj  heat. 

The  foiiuwmg  table  gives  the  quantitative  composition  of  ieaco- 


cjtee. 

Water    88-51 

Solids   11-49 

iUO  parts  of  t\w  solids  contain — 

Total  phosphorus   ...      .3  01 

Total  nitrogen   15*03 

Proteid   1-76 

Leuconnclein   68*78 

Histon   8  67 

Lecithin   7  51 

Fut    4  02 

CI  (>1.  terol   4-40 

Glycogen   0-80 

The  weip:}it  of  ti  e  silver  compoands  of  the  naolein  bases  (adenine, 
hjrpoxanthine)  obtained  was  15'i7.  W,  D.  H. 


Plnorine  in  Bones  and  Teeth.  By  S.  (xabbisl  {Zeit,  anal 
Chem.,  33,  — 54). — To  the  conclusion  arrived  at  by  Gabriel 
(Abstr.y  1893,  ii,  82),  that  teeth  contain  only  traces  of  fluorine, 
Wmmpelmeyer  hae  objected,  on  the  groand  that  organic  snbetancee 
cannot  be  incinerated  withont  loss  of  fluorides.  The  author  replies 
that  it  is  impossible  to  assume  the  loss  of  1  per  cent,  of  fluorine;  that 
the  resnlts  obtained  by  Brand]  and  Tappeiner  (Abstr.,  1893,  ii,  2:^) 
tend  to  ticgative  iiny  important  loss  on  incineration;  that  his  own 
results  do  not  dejiond  entirely  on  the  examination  of  the  ash  of  teeth, 
but  also  on  the  extraction  of  the  powdered  bonu  with  alkaline 
glycerol ;  and,  lastly,  that  his  oommnmoBlion,  above  quoted,  was  onlj 
a  preliminary  one,  the  whole  salgeot  being  ezhanstiTely  treated  later, 
(tUs  Tol.,  ii,  ^).  IL  J.  S. 

Composition  of  the  Liver  Fat  of  "  Birgus  latro."  By  E. 
GERARD  C7".  PAam.,  [51,  28,  443— 4o0). — The  purified  fat  obtained 
from  this  crab  melts  ui  24  ,  and  gives,  by  saponiiication,  glycerol 
and  a  mixtnre  of  lattj  acids  melting  at  ^  to  2r.  Of  these,  the 
acids  which  form  barinm  salts  solnble  in  hot  water,  are  lanric, 
caproic,  and  capijlic.  The  other  acids  are  stearic  and  palmitic  The 
mixture  ocntains  cholesterol,  but  no  nnsatniated  acids*        W.  T. 

Colour  of  Lepidopterous  LarvsB.  By  E.  B.  PouLTOSf  (Proc. 
iioy.  8oo^  64,  417 — ^0). — ^PreTions  researches  having  shown  that 
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probably  certain  elements  of  tlie  oolonriug  of  butterflies'  larm 
are  modified  chlorophjrll  (metacliloropliyll),  derived  from  the  food 
plaaii  a  critical  experiment  is  now  described.    The  larva?  of  2Vy- 

phcena  pronuha  were  arranged  in  three  sets,  fed  respectively  on  (1) 
the  yellow,  etiolated  leaves  from  the  heart  of  the  rablmgc ;  (2)  the 
white  mid-ribs  of  snch  leaves,  from  which  the  yellow  blades  were 
carefully  removed  ;  aod  (3)  the  deep  green  exterual  leaves.  Those 
in  the  first  and  third  sets  became  green  or  brown,  those  in  the  second 
set  remained  colourless,  bat  the  greater  number  died  during  the  ex- 
periment. W«  D.  H. 

Nature  and  Causes  of  the  Green  Colonr  of  Oysters.  By  A- 
Chatin  and  A.  Muntz  {Compt.  rmd.,  118,  17—23  and  56—58). — 
Oysters,  as  Berthclot  stated  some  years  ago,  do  not  contain  chloro- 
phyll, bat  they  contain  iron,  which  is  concentrated  chiefly  in  the 
gills,  where  the  green  colour  is  deepest,  and  amounts  to  from  0'06  to 
0*08  per  cent,  of  the  dry  matter.  In  the  rest  of  the  oyster,  it 
amounts  to  from  0*025  to  0*048  per  cent.  It  is  noteworthy  that  in 
brown  oysters  the  percentage  of  iron  is  practically  the  same,  and  it  is 
likewise  cnnrentrated  in  the  gills,  wh«"TT  the  brown  colour  is  deepest. 
The  mud  at  the  bottom  of  the  cultivatinic  tanks  contains  in  1000  pai'te  : 
N,  0  79  to  1-92;  PaO»,  075  to  2  10  ;  SO,,  (r^a  to  3418;  CI,  3  44  to 
23-71 ;  I,  0  0005  to  0  005;  CaO,  5  60  to  110-60 :  FeaO,,  17  04  to  77-79. 
In  two  eases,  the  nitrogen  is  as  high  as  6*22  and  7*55,  reepectiyely ;  in 
one,  the  phosphoric  anhydride  is  as  low  as  015,  and  in  another,  0*43  ; 
in  two  cases,  the  calcium  oxide  is  219*8  and  213*36  respectively.  The 
mnds  contain  a  considerable  quantity  of  iron  in  the  form  of  forrons 
oxide  and  ferrous  sulphide.  When  the  nind  is  exposed  to  air  during 
the  summer  months,  in  accordance  v-ith  the  usual  practice,  its  black 
colour  gradually  clianges  to  brown,  the  ferrous  sulphide  and  oxide 
being  oxidised,  and  the  smmoniacal  nitrogen  oonTerted  into  nitrates* 
Fsrt  of  this  oxidation  is  due  to  the  action  of  algis,  which  develop 
rapidly  under  the  influence  of  light,  and  decompose  the  carbonic 
acid  in  the  water,  liberating  nascent  oxygen  in  contact  with  the 
ferrous  compound,  G.  H.  B» 

Potassium  Thiocyanate  in  the  Stomach.  By  G.  Kellixg 
(Zeit,  physiol.  Chem,^  16,  408). — It  is  shown  that  potassium 
thioQjaoate  is  present  in  the  stomach  contents ;  it  may  be  recognised 

by  the  ferric  chlr^ride  reaction,  and  presumably  comes  from  the- 
swallowed  saliva.    The  amount  of  hydrochloric  acid  in  the  stomach 

makes  a  difference  in  the  reaction.  If  saliva  is  mixed  with  dilute 
hydrochloric  acid,  cnrbonie  anhydride  conies  olf,  and  the  fori-ic 
chloride  rr;iction  is  weaker.  On  tlie  addition  of  stronger  hydrochlorio 
acid,  the  intensity  of  the  reaction  incrcabcii  m  tiuiu. 

The  presence  of  potsssium  thiocyanate  is  a  source  of  error  in 
UfFelmann*s  reaction  for  lactic  add.  W.  D.  H. 

Secretion  of  Myzlne  Glutinosa.  By  E.  W.  Reid  {J.  Physiol,^ 
15,  4&b — 493). — The  slime  of  this  tish  contains  two  substances,  a 
gi-anule  substance  and  a  thread  substance  (Abstr.,  1893,  ii,  429)  the 
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former  was  dissolved  in  0  01  per  oent.  aolationof  potassltim  hydroxide^ 
leaying  the  threads  unaffected;  the  giannle  sabstance  was  pr^ 
cipitateil  from  solutif»ti,  (hither  by  1  per  cent,  solatioa  of  acetio,  or  O'l 

per  <-ent.  of  liydrochloric,  acid. 

Thf  Li^ramile  substunce  resembles  mucin  iu  many  of  its  characU'rs  ; 
it,  however,  yields  uo  reducing  eubstauce^ou  treatment  with  sulphuric 
add.  It^  moreoTer,  eontains  phosphorus,  although  it  is  completely 
soluble  in  artificial  gastric  jaioe. 

The  thread  snbstance  appears  to  be  a  more  insoluble  variety  of  the 
same  material.  It  is  insoluble  in  gastnc  jaice,  but  is  stated  to  con- 
tain less  phosphorus  than  the  grfinule  substance;  aoonrato  quantita- 
tive experioieiits  are,  however,  aot  given.  W.  D.  H. 

Xxeretloii  af  Kitrogen  In  Diabetes;  By  H.  Lbo  (Chem,  Omdr., 
1893,  ii,  603 ;  from  kUn.  Med,,  22,  223— 224}.— tn  normal  in- 
diTidoals,  a  test  meal  containing  75  grams  of  cane  sugar,  50  grama  of 
batter,'  and  120  grams  of  maize,  causra  a  marked  rise  in  the  excre- 

♦^{on  of  !n*frnf>en.  In  diabetics,  tbe  pamo  occurs,  the  rise  Iti  rn'ti-o. 
genous  output  running  almost  parallel  with  that  of  the  volume  of 
urine  and  amount  of  augar  therein.  Shortly  afterwards  a  fall  occnrs. 
The  rise  of  nitrogen  is,  as  a  rule,  more  marked  than  in  normal 
penons.  In  one  case,  an  increase  in  the  carbohydrates  of  the  fbod 
led  to  a  diminution  in  the  urinary  nitrogen;  and,  although  the 
proteid-sparing  action  of  carbohydrates  is  not  always  seen  in  diabetes, 
it  is  the  general  rale.  W.  D.  H. 

Passage  of  Chloroforin,  administered  by  Inlialation,  into  the 
Urine.  By  P.  Vitali  {L'Orosi,  16, 299— 304)  .—13 rcaudat  Pharm, 
Olmm,t  1893, 194)  was  unable  to  find  chloroform  in  the  urine  after  its 
administration  as  an  anesthetic;  the  author,  however,  employing 
the  very  sensitiTe  process  given  below,  in  some  cases  found  traoee  of 
chloroform  in  the  urine.  A  current  of  pure  hydrogen  is  passed 
through  the  urine,  or  any  other  liquid  containing  chloroform;  the 
latter  is  thus  ean  if  1  off  as  vapour,  and  on  burnini^  the  hydrogen  and 
allowing  the  liamc  to  piay  on  a  piece  of  fine  brass  gauze,  the  wire 
astnmea  a  bluish- white  coloor.  On  drawing  off  the  prodacts  of  com- 
bustion from  the  gauze,  and  passing  them  through  ammonia  solution, 
a  bluish  coloration  is  obtained,  and  the  solution  is  found  to  contain 
chlorine.  The  quantity  of  chloroform  found  ia  the  urine  after  in* 
hn]  fit  ion  of  the  anesthetic  is  always  very  small,  and  in  some  casee 
none  can  be  detected. 

After  administration  of  chloroform,  the  urine  always  reduces  the 
aolutious  of  Feb  ling,  Trouiraer,  and  liottger,  and  give8  a  whit©  tur- 
bidiiy  when  boiled  with  mercuric  chloride  solution;  this  is  not  due 
to  the  presence  of  glucose.  This  result  is  in  agreement  with  those 
obtained  by  Kast,  v.  Mering,  and  Zeller,  but  opposed  to  those  of 
Breaudat.  The  autlior  also  shows  that,  after  inhalation  of  chloro- 
form, the  Tirine  contains  oT'<yanic  chlorine,  although  it  does  not  seemtO 
be  prebeut  as  trichloromethylglycuronic  acid,  or  its  homoii>u  i  ^ 

VV.  J.  P. 
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South  Amerian  Meat  Extract  and  Meat  Peptone.    By  E. 
Kkwsierich  {Zeit.  pJnjsiol.  Chc7n.,  18.  409— 422).— The  methoda  of 
analysing  those  preparations  of  the  anthor  are  deKcribed. 

The  extract  contains  16—18  per  cent,  of  water,  6*19  of  gelatin, 
14*16  of  albnmoees,  12*81  of  peptone,  a  total  prote'id  percentage  of 
33*28.  There  is  also  present  20  to  22*3  per  cent,  of  mineral  matters 
(chiefij  phosphates),  1*22  of  glycogen,  4'33  of  creatinine,  0*25  to  1  of 
oamine,  1  of  fat,  0  9  of  ammonia,  and  18  to  22  of  other  extnictives. 

The  meat  peptone  contains  more  proteid,  18*7.5  of  soluble  albamm 
and  gelatin,  39*1G  of  albumose  and  peptont^  ;  a  total  of  57*91. 

The  glycogen  is  present  in  well-preserved  specimens  made  iix>m 
freeh  meat. 

The  presence  of  creatinine — ^not  creatine— confirms  G.  S.  Johnson's 
work  (Proc  iSby.  8oe^  50, 28).  W.  D.  H. 

Physiological  Action  of  Pilocarpine.  By  A.  Cueci  (Ch(-m. 
Gentr.,  1893,  ii,  659;  from  Aunali  Chim.  Farm,,  18,  :^8).— Pilo- 
carpine produces  hyper-secretion,  convulsions,  and  paralysis.  The 
paralysis  is  accounted  for  by  regarding  pilocarpine  as  a  quaternary 
ammoninm  eomjponnd.  But  phenol  and  ozimhydrozyl  groups,  the 
most  powerful  in  producing  hyper-secretion  and  conTnlsians,  axe 
absent.  It  is  not  improbable,  however,  that  in  the  organism  changes 
may  occnr,  a  pilocarpinate  being  formed  with  the  baees  of  the  body; 
thus : — 

C»NH4*CMe<]^^~>0  +  ROH  =  CftNH4*CMe(NMe,-0H)C00R. 

In  dogs,  the  dmg  leaves  the  body  in  the  nrme  partly  as  free  pilocar^ 
pine  and  partly  ae  meh  a  pilocarpinate.  W.  I>.  H. 

Crystalline  Substance  in  Silkwoi-ms  destroyed  by  Muscar- 
dine.  By  E.  Vlkson  {ISiaz.  iSper.  Agrar.^  24,  246 — 260). — The 
disease  known  as  "  Mnscardine,"  and  caused  by  Botrite  Bassiana, 
gives  rise  to  a  crystalline  efflorescence  ou  the  dead  silkworms.  This 
efflore«3ence  was  examined  by  BrugnatelH,  at  the  instance  of  Dandolo. 
In  a  note  by  Dandolo  (1814),  the  snbstanoe  is  stated  to  consist  chiefly 
of  magnesia,  phosphoric  acid,  and  ammonia.  After  describing  the 
appearance  of  the  substance  under  different  atmospheric  conditions, 
the  author  pivcs  in  detail  his  method  of  puritication  and  analysis. 
The  foUowiiig  results  were  obtained :  water  lost  at  100°,  12*035 ; 
oxalic  add,  48*975 ;  ammonia,  22*365,  and  magnesia,  1*9  per  cent. 
These  numbers  point  to  the  formnla,  Ct04Mg,5Ci04(NH«)«  +  10H|O. 
The  action  of  Botriie  Btmuma  is  probably  umited  to  the  production 
of  oxalic  acid,  a  small  portion  of  whicli  is  neutralised  by  magnesia, 
whilst  most  of  it  combines  with  the  ammonia  libemted  in  the  de- 
composition oi  the  silkworm.  N.  fl.  M« 
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Aetton  of  Calelnm  Sulpfaite  and  of  Hydrogen  PotaMdnm 
Snlpihite  (m  AloohoUo  FennentatUm*  Bj  F.  Batizza  {StoM.  8per, 

Agrar.,  24,  593 — 609). — The  want  of  agreement  of  the  results  ob. 
tained  by  Czeppel  {BoU,  Soc.  VxiicoU.,  1890,  625,  and  1892,  47) 
and  those  of  Chiaromonte  (this  vol.,  ii,  61)  is  shortly  discnsaed.  lu 
the  tii-st  experinieiitH,  now  described,  mnRt  fsp.  gr.  10768),  containinf^ 
a  i>oiutiou  of  invert  Bugar  and  an  excess  of  tartaric  acid,  was  treated 
with  YUying  amdants  of  caloiam  sulphite  (0'05  to  0'5  per  litre), 
the  temperatave  ftiid  amoimtB  of  oarbonio  anhydride  evolved  being 
ohoerred  daily.  Under  the  conditions  of  the  experiments,  with  a 
temperature  cl  the  Bolphite  bad  no  effect,  either  in  lowering  the 
temperature  or  in  increasing  the  activity  of  the  ferment.  The  next  ex- 
periments were  similar  to  the  first,  hut  hydrogen  potassium  sulphite 
was  employed  instead  of  tlie  calciaia  nuit,  and  the  temperature  was 
much  lower  (14°).  With  0  05  and  015  gram  of  sulphite  there  was 
Imb  eTolntioa  of  oarbonio  anhydride  for  the  first  two  weekn  than  when 
no  sulphite  was  added ;  bnt  after  that  the  smonnts  were  mnch  the 
same.  With  larger  amounts  of  snlphite*  the  fermentation  was  stopped. 
A  third  series  of  experiments  was  made  in  which  the  effect  of  calcium 
sulphite  was  directly  compeared  with  that  of  hydi-ogen  pofca^ium 
sulphite,  both  at:i5''and  at  15".  At  the  liii^'her  temperature,  r2  y^ram 
of  calcium  sulphite  per  litre  and  U'3  gi-am  ot  the  potassium  salt  were 
practieally  withont  effect;  0  5  gram  of  hydrogen  potassium  salphite 
stopped  the  fermentaifcion.  At  15^  the  amounts  or  caldnrn  salt  em- 
ployed were  almost  without  effect  aiter  a  few  days ;  0*30  gram  of  the 
potassium  salt  retarded  the  fermentation  somewhat,  even  to  the  end, 
whilst  0-.5  i^ram,  as  at  35",  stopped  it  altogether 

Expcrimeuts  were  made  to  ascertain  the  ettect  of  the  two  salts  on 
artccharomyces,  by  determining'  the  number  of  colonics  from  I  c.c.  of 
wine  at  different  dates  after  treatment  with  O'Ol  gram  per  litre  of  each 
salt.  Withont  any  addition  the  number  of  colonies  inereased  in  15 
days  to  about  20  times  the  original  number;  with  the  oaloinm  salt» 
the  number  was  reduced  to  about  a  soTenth,  whilst  with  hydrogen 
potassium  sulphite  the  number  was  reduced  to  almost  nothing  (one- 
seventieth). 

The  i*esults  of  t)ie  author's  experiments  are  op|>osed  to  those  ob- 
tained by  Czeppel  (/oc.  cii.),  and  resemble  Chiaromonte's.  As  ix'- 
gards  hydix)gen  potassium  sulphite,  it  is  much  more  active  than 
caicinm  sulphite,  and,  when  further  studied,  will  be  probably  sub- 
stituted for  it  in  the  treatment  of  wines,  whether  to  subdue  the  fer- 
mentation, or  to  give  wine  a  greater  power  of  resisting  hot  summers, 
or  for  sending  wines  to  distant  countries.  Before  recommending 
its  u»e,  however,  more  experiimeats  should  bo  made  with  natural 
musts.  N.  H.  M. 

Formation  of  Carbonic  Anhydride  and  Absorption  of  Oxy. 
gen  by  Leasee  after  their  RemoTal  from  Plaate.  By  Bbrthilot 
and  G.  AkubI  (Compe.  rend.,  IIB,  45—54  and  104— 112).— When 


Digitized  by  Google 


152 


ABSTRAOTS  OF  OHEHIOAL  PAPERS. 


leaves  of  wheat,  li.izel  (Cui-ylus  avelana)^  aud  Sedum  maximnm  are 
heated  at  100 — 110  in  a  ciuTent  of  livilrogeu,  carbouic  anhydride  is 
evolved  in  (luautity  amouutiug  to  about  0'7  per  cent,  of  the  dry 
matter.  The  evolution  of  gas  takes  place  iu  two  stages,  namely,  at 
94-"89%  and  at  llO**  after  desiccation  is  practically  oomplete.  Li  a 
current  of  air  instead  of  hydrogen,  tho  phenomena  are  similar, 
carbonic  anhydride  being  evolved  in  two  sta^s  corresponding  res? 
pectively  with  the  ovolntion  of  the  greater  part  of  the  water,  while 
the  temperature  inside  the  flask  is  about  lUU  ,  and  with  the  period 
when  leaves  have  become  practically  dry,  and  the  temperature  of  the 
flask  has  risen  to  about  110°.  The  quantity  of  carbonic  auiiydride 
evolved  is  greater  than  in  a  cnrrent  of  hydrogen. 

If  similar  leaves  are  immersed  in  water  and  heated  at  100°  in  a 
slow  cnrrent  of  air,  the  quantity  of  carbonic  anhjdride  evolved  in  the 
case  of  wheat  is  greater  than  in  the  previous  experiments  with  a 
cnrrent  of  hjdrogen,  but  less  than  with  u  curreTif  of  air.  It  would 
seem  that  the  oxygen  under  the  conditions  speciticd  is  only  able  to 
act  on  the  leaves  after  it  has  dissolved  iu  the  water.  With  hazel 
leaves,  the  insults  are  simJlar  to  those  obtained  iu  hydrogen,  and 
with  leaves  of  Sedum  maximum  the  qnantnj  of  carbonic  anhrdride 
given  off  is  greater  than  in  the  previous  experiments  with  either  air 
or  hydrogen. 

The  moist  leaves  were  heated  at  100",  in  a  closed  vessel  filled  with 
oxygfen,  and  the  atnr>unts  of  carbonic  anhydride  formed  and  oxyf^en 
absorbed  were  detc nniiicd.  It  was  found  that  the  volume  ratio, 
Oj/CO|,  was  1*32  for  wiieat,  1  (iO  for  hazel,  aud  190  for  S,  maximum. 
The  quantity  of  carbonic  aiohydride  formed  is  in  all  three  cases  mach 
greater  than  in  hydrogen.  The  quantity  of  ozygeu  absorbed  with* 
out  production  of  cai-bonic  anhjdride  is  gp^eatest  in  the  case  of  hasel 
leaves,  and  least  with  the  leaves  of  8.  maximumy  and  it  is  noteworthy 
that  the  former  contain  the  lowest  and  the  lattw  the  highest  pre* 
portion  of  water. 

When  these  leaves  are  allowed  to  dry  gi'aduaily  at  the  ordinary 
teJiperature,  the  quantity  of  carbonic  anhydride  given  o£E  is  much 
greater  than  at  100^110^  The  leaves  of  S.  maseimmm  dry  very 
slowlv,  and  the  phenomena  are  complicated  by  the  development  A 
rnvdamm  towards  the  close  of  the  operation.  The  increased  evola* 
tion  of  carbonic  anhydride  during  drying  is  due  to  biological  pro- 
cesses. Some  carbon  is  evolved  in  the  form  of  volatile  compounds, 
the  nature  of  which  has  not  yet  been  determined.  The  nitrogen  and 
the  a^h,  however,  remam  unchanged  in  amount  throughout  the  pro* 
cess.  The  hydrogen  is  eliminated,  either  in  the  form  of  water  or  of 
other  compounds  in  which  the  ratio  of  hydrogen  to  oxygen  is  the 
same.  Practically,  the  whole  of  the  oxygen  in  the  carbonic  anhydride 
evolved  is  derived  from  the  air,  and  not  from  the  leaves,  and  hence 
the  formation  of  carbonie  PTihydride  i.s  not  due  to  the  action  of 
anaerobic  ferments.  The  volume  ratio  of  carbonic  anhydride  evolved  to 
oxygen  absorbed  is  pi-acticaliy  uuity,  as  iu  the  respiration  of  animals. 

When  moist  leaves  are  placed  iu  a  vessel  filled  with  oxygen  at  the 
ordinaiy  temperature,  so  that  the  leaves  do  not  become  dry,  carbonio 
anhydride  is  evolved,  and  oxygen  is  aheorbed,  and  at  first  these 
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changes  seem  to  b<'  due  chiefly  to  the  internal  reactions oi  the  leaves, 
but,  after  a  time,  moulds  develop,  and  produce  special  effects  of  decom- 
position and  slow  combination.  Daring  the  first  week,  the  volume 
ratio,  Os/COa,  is  practioallj  unity,  bat  f^terwairdfl  0x3  gen  is  absorbed 
in  excess  o£  that  corresponding  with  tbe  carbonie  anhydride.  With 
basel  leaves*  if  the  action  of  the  oxygen  is  prolonged,  the  weight  of 
carbonic  anhydride  formed  mnj  rise  as  high  as  41  per  cent  of  the 
weight  of  the  suhstfince,  whilst  the  wei'jht  of  oxygen  absorbed  is  as 
hitrh  as  70  :^  per  cent.  Neither  nlcohoi  nor  acetic  acid  is  formed.  The 
niirugeii  remains  unchanged  in  amount. 

In  all  cases,  it  would  seem  that  the  phenomena  are  dne  to  the 
breaking  up  of  several  of  the  primary  glnoogenic  molecules,  which 
are  the  generators  of  the  carbohydrates  present  in  the  leaves,  the 
«arbon  beiqg  converted  into  carbonio  anhydride,  and  the  hydrogen 
into  water,  just  as  in  the  nutrition  of  animals.  The  qnaiitity  of  heat 
developffl  }>v  these  changers  is  about  one-fourth  of  the  heat  developed 
in  the  ;miLtial  oiganiBm,  as  measured  by  the  rise  of  temperature  that 
il  itt  capable  of  produciug  in  the  body  undergoing  oxidation. 

0.  H.  B. 

Method  of  Investigating  the  Exchanges  of  Gases  between 
Ijiving  Organ  isms  and  the  SurroundiBg  Atmosphere.  By 
Bbbthelot  (Ccwiij)^  rend,  118,  112 — 114). — The  animal  or  plant  is 
enclosed  in  a  vessel  so  large  that  the  normal  conrse  of  respiration, 
/kc^  is  not  interfered  with,  and  from  time  to  time  known  volnmes  of 
gas  are  expelled  by  introducing  known  volumes  of  air,  and  the  ex- 
pelled gas  is  analysed.  In  the  ease  of  the  action  of  air  on  leaves,  for 
instance,  the  carbonic  anhydride  is  absorbed  by  potassium  hydroxide. 

If  the  capacity  of  the  vessel  \n  V,  and  tlie  total  weiglit  of  \he  L'an 
to  be  estimated  is  at  a  partieulai*  time,  then,  if  a  very  .small  bubble 
cl  air  is  introdnoed,  t\  and  is  allowed  to  diffase  uniformly  through 
the  vessel  (that  is,  the  carrent  of  air  mast  be  very  slow),  a  volume 
of  gas,  e,  will  be  expelled  from  the  vessel.   This  volume  will  contain 

a  weight  of  the  gas  to  be  estimated,  p:^t  and  there  will  remain  in 
ib.  ^e-d  p  (1  -  f ).   After  •  bobbte  th.  q««itity  r««S«ing 

will  be  ^  ^1  —  ^  j  .  Assuming  that  mi;  =  V,  and  v  being  very  small, 
it  follows  that 

and  alter  m  similar  operations  p  (0  368)"<  praotieallv.  Divergences 
fram  these  ratios  indicate  that  some  absorption  or  evolution  of  gas  is 
taJriDg  place ;  and  it  is  clear  that  since  the  removal  of  the  gas  for 

analysis  in  no  way  interfei-es  with  the  eonT*8e  ot  the  experiment,  the 
investigation  may  be  carried  on  continuously.  G.  H.  B, 

Nitrates  in  Living  Plants.  By  Dlmous^y  {(Jmnpt.  reiui.,  118, 
79"— 82). — ^Berthelot  and  Andr6  sliowed  that  nitrates  are  always 
pffeeant  in  plants,  and  pointed  out  their  importance  to  vegetation 
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(('Oin|>are  also  Dt'lu''rain,  this  vol.,  ii.  p.  loG).  The  power  of  retention 
oi  nitrates  by  living  plants,  and  the  absence  of  such  power  in  the 
case  of  dead  plants,  is  shown  by  the  following  experiment : — Some 
meadow-grass,  iaolndin^  tops  and  roots,  was  divided  into  three  lota  of 
lOQ  grama  (22  grama  of  dry  matter).  The  first  aample  iraa  kept  for 
24  hoars  in  cold  water.  At  the  end  of  this  time,  the  plant  was 
distinctly  coloured  by  diphenylamine  snlphate,  whilst  the  water  only 
contained  01  milligram  of  nitro^n.  On  extracting'  the  snbstanre 
with  boiling  water,  21'9  milligram  of  nitric  nitrogen  was  obtained- 
The  secoud  sample  was  dried  and  then  extracted  with  hot  water; 
22*6  milligrams  of  nitric  nitrogen  was  obtained,  whilst  the  root  no 
longer  gave  any  reaction  with  diphenylamine  anlphafte.  The  third 
portion  was  subjected  for  an  hour  to  the  action  of  chloroform  Tapoiir, 
and  then  kept  for  24  hours  in  cold  water  (1  litre).  The  root  gave 
only  a  very  slight  reaction  with  diphenylnmine,  and  none  at  all  aft-er 
being  washed  a  little.  The  extract  contained  21*3  milligrams  of 
nitric  nitrogen. 

Notwithstanding  their  aolobility,  niti-ates  are  held  by  the  proto- 
plasm with  an  energy  comparable  with  chemical  aifinlfy.  Dead  teavee 
and  roots  become  easily  deprived  of  nitrates  by  rain ;  bat  Berthefot 
frequently  found  considerable  amounts  of  nitric  acid  in  abore  growid 
portions  of  plants  which  died  during  a  period  of  dry  weather. 

N.  fi.  If. 

Copper  in  Various  Parts  of  the  Vine.  By  F.  Sebtini  (Stcu. 
8per.  Agrar.^  24,  115 — 132). — The  first  plants  examined  had  been 
watered  with  a  solntion  of  copper  sulphate.   The  plants  grew  well  in 

the  Rpringfbut  became  sickly  in  the  summer,  and^aied  in  the  autumn. 
This  was  possibly  due  to  injury  by  the  large  amount  of  mineral 
manures,  phosphates,  sodiam  nitrate,  tt-c,  applied ;  but  probably  their 
destrnrtiou  was  lar^dv  dwo  to  the  copper  salt.  The  air  dried  roots 
contained  (1)  0  Uo47  and  (2)  0'1307  per  cent,  of  copper,  whilst  a 
portion  of  the  stem  (without  leaves)  coutaiued  only  0'0013  per  cent. 
Four  samples  of  leayes  of  plants  which  had  not  been  treated  witli 
copper  salts  contained  respectively  0*00047,  0*00056,  0*00060,  and 
0*00054  per  cent,  of  copper.  New  shoots  of  vines,  which  had  been 
treated  with  copper  about  three  months  previouftly,  contained  0*00073 
percent,  of  copper;  the  leaves  contained  O'OOOtiS,  and  the  tendrils 
0*0001 1  j)er  cent.  New  shoots  from  other  pf  ints  contained  O  00U53  per 
cent.,  whilst  the  older  leaves  contained  U  UU118  per  cent,  of  copper. 

Most  of  the  copper  found  in  vines  will  be  in  those  portions  to 
which  it  was  directly  applied,  as  there  is  Ywy  little  circulation 
within  the  plant ;  consequently,  those  portions  which  are  not  directly 
treated  with  copper  salts  will  contain  only  about  the  quantity  usually 
found  in  vines  to  which  no  copper  has  been  applied.       N.  H.  M. 

Cane  Sugar  in  Seeds  of  Plants,  Rafiinose  in  Wheat  Germs, 
Crystalline  Ltevulin.  liv  K.  Scuulze  and  S.  Fkankfuki  (Vier.,  27. 
62—64,  64^-65,  and  65— 66).— The  cane  sugar  is  obtained  from  the 
alcoholic  extrsct  of  the  seed,  by  precipitation  as  the  strontta  com- 
pound, and  the  precipitate  is  then  deoompoaed  by  carbonic  aahydrider 
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and  treated  according  to  the  met  bod  already  described  by  the  authors 
(Landw.  Ver<uchs-Stat.j  34,  408). 

Bj  thin  method  tho  authors  have  obtained  cane  snf^ar  from  the 
seeds  of  Triticum  vulgare^  SeeaU  eereale,  Avma  iativa,  roLygonum  /ago* 
pyrurriy  OaiMMbis  9aiiv€t,  H^iemihus  aimutu^  Pimm  aafwumj  Spja 
hispida^  amd  Cofia  arahiea. 

Cane  sngar  has  also  been  obtained  from  the  seeds  of  Vin'a  faha, 
Phaseolva  viilgartft,  Hordeum  di'siirhum,  Zen  mays,  Arachis  hypogtBa, 
Corjflns  avpllana^  Juglans  regiat  i\nd  Amygdalns  communu ;  so  that  it 
is  very  widely  distributed  in  seeds.  The  only  seeds  which  gave  a 
negative  result  were  those  of  Lapinus  lutem. 

llie  Mthon  confirm  the  result  of  Riobardson  and  Orompton,  who 
lomid  cane  sugar  in  wheat  germs  {Ber.t  19, 1180). 

Guru  Biigar  was  also  obtained  from  the  green  shoots  of  the  pea. 

Rafhnose  is  obtained  from  wheat  germs  by  evaporaf inn-  flie  sugar 
solutiou  obtained  by  thf  above'  method  to  a  syrup,  and  extracting  the 
cane  sugar  with  the  requisite  quantity  of  boiling  alcohol.  When  the 
syrupy  residue  is  mixed  with  absolute  ulcohol,  a  precipitate  of 
raffinose  is  obtained.  The  prodnot,  after  parifioation  hy  reoiystal- 
lisatioo,  gave  for  a  10  per  cent.  aqaeoiiB  solution  —  +105*5; 
and,  on  oxidation  with  nitric  acid,  22*2  per  cent,  of  saccharic  acid. 

A  carbohydrate  whioh  has  all  the  properties  of  laevulin  is  obtained, 
t<>pretber  wifh  cane  snefar,  from  the  stalks  of  rye  gathered  before  the 
foi  matiou  of  seed  commences.  It  is  isolated  in  the  same  way  as 
raiiiiiose,  fi-ora  wheat  gemis.  Tt  crystallises  in  small  prisms,  and 
when  dried  over  sulphuiic  acid  (orms  a  white  powder,  which  quickly 
takes  np  water  from  the  air;  on  analysis,  it  gave  namhers  corre- 
sponding with  the  formula  CuUmOu.  It  redaces  Fehling's  eolation 
only  after  heatiog  with  an  acid,  and  is  optically  inactive  in  aqaeous 
eolation.  E*  C. 

Lecithin  in  Vegetable  Substances.  By  E.  Schl  lzk  and  fc>. 
Frankfori  iLandw.  VersuclM-StaLy  1893,  307— 328) .—To  obtain 
lecithin  from  seeds,  they  shoold  be  finely  gronnd,  treated  with  ether, 
and  SKtracted  with  50--€0  per  cent,  alcohol,  the  alcohol  evaporated, 
and  the  rssidue  treated  with  ether;  water  shoold  now  be  added  to 
saturation,  and  the  emulsion  which  is  thus  formed  must  bo  cleared 
by  the  addition  of  salt;  after  separation,  the  eth^r  is  evaporated,  and 
the  lecithin  which  is  left,  is  pui-ilied  by  redissolvirig  it  in  alct)hol.  To 
work,  quaulitaiively,  the  pkusphoric  acid  must  be  determined  iu  tiie 
alooholio  extract,  and  the  lecithin  calculated  therefrom  (factor: 
magnesiom  pyrophosphate  x  7*2703).  Fall  details  are  given,  as  also 
the  percentage  of  lecithin  in  many  seeds.  E.  W*  P. 

Sunflower  Cake.  By  T.  Kosutaxy  {Lindw.  VersUrhs-Stat,  1893, 
253 — Sunflowers  {HeUanthus  annuus)  are  largely  grown  in 
Hungary.  The  oil  is  expressed  from  their  seed^,  aud  the  cake 
thus  obtained  is  used  as  fodder  for  cattle.  A  vast  number  of  seeds 
from  all  parts  of  the  world  hare  been  analysed,  and  the  oonstitaente 
are  fooiid  to  vary  oonsiderahiy.  Taking  one  sample  only  out  of  the 
many :  the  dried  seed  gave  nitrogenons  matter,  15*d8  i  £at»  36  6 ;  non* 
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Ditrogeuous  extract,  19  39 ;  libre,  24'3  ;  ash,  3'13  per  cent. — air-dried 
seed  (husked):  water,  14  7 ;  nitrogenoas  substance,  24  ii5;  fat, 
49  62 ;  non-nitrogenous  extract,  418 ;  fibre,  3  28 ;  ash,  3  27  per 
cent.  The  methods  of  preparing  the  cake  and  erpreniDg  the  oil  are 
described.  E.  W.  P. 

Pumpkin-seed  Cake.  By  T.  Kosutany  (Landw.  Versuchs-Stat,, 
1893,  2(;4  -209).— Several  analyses  of  the  whole  fruit  of  plants  of 
different  varieties  of  pumpkins  are  given.  The  dried  swds  contain 
41*1 — r)3  96  per  cent,  of  oUj  the  oil  is  largely  used  as  food,  and  for 
burning.  E.  W.  P. 

Gomposition  of  Winter  Drainage  from  bare  Boil  and  Soil 
sown  wltli  Wheat.   By  P.  P.  DEHfiRAiN  {Compt.  rmid.,lXl,  lOAl— 

1045  ;  compare  Abatr,,  189.3,  ii,  338  and  48t>.) — In  a  previous  paper, 
the  amonnts  of  nitric  nitrogen  collected  early  in  1892  from  tho  Qv'\rr- 
non  vegetation  ca.ses  were  given  ;  the  present  paper  gives  the  results 
obtained  wiih  diainage  from  November,  1892,  to  March,  1893.  The 
summer  drainage  £rom  fallow  soil  contained  145  parts  of  nitric 
nitrogen  per  million,  whilst  in  the  fonr  winter  months  it  only  con* 
tained  an  average  of  92  per  million — in  December  183  and  167,  in 
January  11  and  9,  in  February  78,  and  in  March  116  per  million. 
When  the  lo.ss  of  nitrogen  is  calculated  por  hectare,  it  is  fonrtd  to  be 
very  great,  being  8i  ib6  kilos,  in  winter  and  *22r8  kilos,  foi  t  he  whole 
year,  or  nearly  five  times  as  much  as  the  loss  of  nitrogen  observed  at 
Rothamsted  (47  kilos,  per  hectare).  This  gi^eat  dilfereuce  is  due  to 
the  tritnration  of  the  Grifrnon  soil,  and  the  aeration  which  it  nnder* 
went  when  put  into  the  eases.  A  considerahle  diminution  in  the 
amounie  of  nitrates  formed  has  already  been  ol).s0rved.  Thus,  the 
draina.r(^  of  December,  1893,  contained  onlj  93  parts  of  nitric  nitro- 
gen per  million. 

"With  rt-'Tfird  to  the  loss  from  bare  soil,  as  compared  with  soil 
covered  witii  vegetation,  a  second  case  sown  with  rye-grass  only  lost 
10-3  kilos,  of  nitrogen  per  hectare,  as  against  81-185  kilos,  lost  by  ^ow 
land;  and'the  drainage  contained  only  18  parts  of  nitric  nitrogen  per 
million.  Inasmuch  as  there  was  no  reason  to  suppose  that  there  was 
any  esnential  di£Perence  in  the  nitrification  of  the  two  cases,  it  seemed 
likely  tint  the  nitric  acid  was  retained  by  the  plants.  An  examination 
of  gramiix  ons  plants  grown  in  the  garden  of  the  museum  and  m  aGrig- 
nou  meadow  showed  that  the  dry  roots  contained  U  0()2  and0  375  per 
cent,  of  nitric  nitrogen  respectively,  whilst  the  stems  contaiued  0*113 
and  0*039  per  cent.  These  plants  haye,  therefore,  the  power  of  stor- 
ing up  nitrates  during  the  winter  months  for  future  use. 

The  richness  of  grass  land  in  nitrogen,  and  the  increase  in  richness 
observed  at  Grigtion  (from  1*5  percent,  in  1879  to  1'88  in  1888),  is  due 
pui'tly  to  the  nitrogen-fixing  organisms  (Berthelot),  to  cryptogamio 
vegetation  (Schloesing,  jun.,  and  Laurent),  and  partly  to 'the  abstrac- 
tion of  nitrates  from  tho  water  percolating  through  it. 

Not  only  the  ordinary  grasses,  but  also  wheat  has  the  power  of 
retaining  nitrates  in  tluB  winter;  thus  roots  taken  from  the  field  in 
December  contained  0  563  per  cent,  of  nitric  nitrogen  (in  the  dry 
matter),  whilst  roots  and  stems  taken  from  a  bank  next  the  field 
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contained  respectively  1'041  and  0  187  per  cent.  The  i*oots  were  at 
tills  time  over  30  cm.  long. 

From  Marcli,  1892,  to  Marcb,  1893,  the  four  cases  with  hare  soil 

lost  221-4,  1931,  2421,  and  246-2  kilos,  of  nitrogen  per  hectare. 
Ozass  land  lost  in  the  same  time  only  30  kilos.,  and  soils  bearing 

STK^oessively  bct-t  nnd  winter  wheat  lost  19"4,  17  G,  and  40*0  kilos,  per 
ht  ot;u  e.  Thesei  comparatively  slight  losses  uro  duo  to  the  much  lessened 
drainage,  and,  as  shown  above,  to  the  retentive  power  of  the  plants. 

N.  H.  M. 

Influence  of  IrononButoy.  By  P.  Pitit  (Oompt  rend.,  117, 

1105 — 1107). — Barley  was  grown  in  sand  freed  from  iron,  to  which 
the  necessary  ash  cons  tit  iirnts  were  added.  There  wcrr  four  serie'^  of 
pots  : — No.  1  liad  0  UOGu4  millignim  of  iron  in  the  form  of  bai  ley 
nnclein  (4  gi-ams ;  see  Abstr.  1893,  i,  539)  ;  No.  2  had  0  98  gram  of 
iron  as  ferrons  sulphate  (5  grams)  ;  No.  3  had  0*999  gram  of  iron  as 
teric  snlnhate  (4*4  grams} ;  No.  4  had  no  iron  at  all.  Nnclein  and 
feRDoa  SQlphate  were  both  beneficial  whilst  ferric  sulphate  aeted  as 
a  poison.  The  following  amounts  of  prodnoe,  dried  at  50**,  were  ob> 
taioed  in  each  of  the  £onr  aeries. 

Stems  

Leave-^   

Total  pi'oduce  for  1  gram  of  seeds.  • 

« 

The  greatest  increase  was  produced  under  the  influence  of  the 
nndein. 

The  drj  matter  of  the  stems  and  leaves  oontsined  the  following 
percentage  amonnts  of  nitrogen,  ash,  and  iron. 


T. 

II. 

III. 

TV. 

3-55 

3-72 

0-80 

2-77 

3-88 

0*81 

3-95 

4b 

40 

9 

39 

Stems. 

Leaves. 

N. 

A^h. 

N. 

Axh. 

Fe. 

1  -44 

20  5 

024 

2-24 

20*1 

0-26 

11   

1-49 

19  -5 

0-51 

2  01 

10*8 

0-57 

lU   

1-48 

19-2 

0-48 

2-2 

17*9 

0*50 

1*81 

0*06 

1-81 

16-9 

0*06 

As  regards  the  stems,  the  nmoimt  of  nitrogen  was  slightly  increased 
by  the  nuclein  and  iron  suits,  whilst  the  iron  was  very  greatly 
increased.  In  the  leayes,  the  nnclein  had  a  rerj  marked  effect  on 
the  nitrogen  percentage.  N.  H.  H. 
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Colorimeter  with  Lummei-Brodllun  Double  PriBia.  13^  H. 
EjtOsB  (Zeii,  anorg.  Chem.,  5,  325 — 329). — In  oolorimolim  it  is,  o£ 
0011X86,  of  the  gi-eatest  importaaoe  tliat  the  two  fields  to  be  eompsfed 
sbonld  be  as  close  together  as  possible.  This  is  generally  effected  by 
means  of  two  reflection  prisms oemented  together  below  the  eye* piece. 
By  this  means  the  two  fields  ni-o  made  to  form  the  two  halvos  of  the  firld 
of  vision.  However  closely  the  prisms  are  cemented  together  the 
line  of  contact  is  not  a  mathematical  line,  and,  being  magnified  by 
the  eyepiece,  forms  a  dark  line  across  the  field  of  vision,  thus  prerent- 
iog  the  lermation  of  an  unbroken  field,  and  xedncing  tbe  delicacy  of 
the  apparatus.  Tbe  author  has  overcome  this  difficnity  by  the  introduc- 
tion of  a  Lnmmer-Brodhtm  double  prism.  This  double  prism  consists 
of  one  ordinary  total  roflectinjs^  prism,  with  a  perfectly  plane  hypothe- 
nuse  surface,  and  one  with  the  hypothonuHo  sarface  spherlral,  with 
only  a  Rmnll  (rireular)  plane  sarface  in  the  centre.  This  second  prism 
is  udjusicd  tu  tiiu  iust,  so  that  its  plane  circle  is  in  the  centre  of  the 
plane  hypothennse  side  of  the  other,  and  the  two  are  pressed  together 
80  tightly  that  no  air  remains  between  the  two  plane  surfsoee  in  con* 
tact.  In  this  way,  a  double  prism  is  obtained  in  which  light  rays 
striking  the  contact  snrfaoes  pass  through  without  change,  whilst 
those  strikine;  the  remaining  portion  of  the  plane  hypothennse 
surface  are  tot  vlly  reflected.  The  arrangement  of  prisms,  and  the 
construction  of  the  Lummci  -Brodhun  double  pri  -ni  w  ill  be  readily  seen 
from  the  annexed  sketch.    In  this,  AB  is  tiie  LLLmmer>Brodhuii 


t 


Digitized  by  Google 


ANALXTIOAL  OHEMISTRY, 


159 


double  prism,  L  the  lens  of  the  eyepiece,  and  the  dotted  lines  C  and 
the  path  of  the  light  rays  from  the  two  colour  surfaces  to  be  com- 
pared. B/  this  airukgement  G*  is  seen  as  a  oirole  io  ibe  centre  of 
the  field  of  vision,  G*  as  an  annnlar  space  sunxiunding  that  centre. 
When  the  two  coloars  are  exaetlj  eqnaiised,  there  is  no  Tisibleline  of 
dcmfiTf  ation  bi'tw  pen  the  two  surfaces,  and  greater  accuracy  is  ob- 
tainable than  heretofore.  The  combination  of  prisms  is  bo  arranged 
that  eaeh  light  ray  has  if)  pass  throngh  an  equal  distance  of  glass 
and  bo  reflected  an  equal  number  uf  times,  ho  that  the  two  fields  are 
miintained  of  equal  brightness.  L.  T.  T. 

Estimation  of  Bromine  in  Urine.  By  A.  Nicolli  (J.  PJiarm,, 
[f)],  28,  298— 299).— The  residue  from  the  evaporation  of  50  c.c.  of 
nrrip  to  which  has  been  added  2  grams  of  potash  is  heated  to  dull 
ii;i.ln(  ss  The  aqueous  extract  is  made  up  to  40  c.c,  and  distilled 
with  liu  grams  of  potassium  dichromate  and  10  C.C  of  sulphuric  acid, 
the  distillate  bein^  collected  in  a  hnlh-tnbe  containing  20-25  0.0.  of 
a  4  per  eent.  solotion  of  potassinm  iodide.  The  distillation  is  con- 
tinned  for  abont  15  minutes  after  the  apparent  conclasion  of  the 
evolution  of  bromine.  The  liberated  iodine  is  titrated  in  the  neoal 
manner  with  Fodinm  fhio«n1phnto  If  sulphur  is  present,  the  mnne 
iii  boiled  with  barium  chloride  ami  liytlrochloric  acid,  and  filtered 
belore  evaporation  ;  or,  better,  the  a(jueoua  extract,  after  incineration, 
is  boiled  with  oxalic  acid  so  long  as  hydrogen  sulphide  is  evolved.  If 
the  wine  contains  iodides,  the  aqneons  extract  is  nentialised  and  the 
iodine  expelled  hy  boiling  with  potassinm  diehromate,  the  snlphnrio 
acid  is  then  added  and  the  distillation  continued  as  nsnal. 

W.  T. 

[Note  hy  Abstractor. — Iodine  is  not  completely  expelled  by  boiling 
with  the  proportions  of  dichromate  and  solution  given  above. 
Chlorine  is  liberated  at  the  same  time  as  the  bromine,  to  the  extent 
of  mora  than  3  per  cent,  of  the  quantity  present.] 

MJeroohemical  Examination  for  Iodine.    By  G.  Dsviofts 

(J.  Pharm.,  [5],  28*  499— 500).— The  iodoform  i-eaction  is  used  and 
the  precipitate  examined  microscopically  for  the  characteristic 
hexagonal  ])lates  of  iodotorm.  To  apply  the  tost,  a  solution  is  pre- 
pared cuutaiuing  the  iodine  as  sodium  or  ])0tas8ium  salt.  If  in  the 
form  of  iodate,  it  is  reduced  by  the  addition  of  a  drop  of  sodium 
liydrogen  sulphite  solntton.  If  the  solotion  is  Teiy  dlilnte,  abont 
Iv  cc.  is  taken,  a  drop  of  soda  solntion  added,  and  then  five  or  six 
drops  of  a  10  per  <  out.  solution  of  acetone;  finally,  a  solution  of 
alkali  hypochlorite  is  added  drop  hy  drop.  W.  T. 

Test  for  Free  Sulphur.  By  J.  C.  Gil  (Zeit.  anal.  Cliem.,  33, 
54— 55)i — On  adding  an  alkali  polysulphide,  orasuluLiuu  of  sulphui' 
>n  en  alkali  hydroxide,  to  hot  alcohol,  which  has  been  boiled  long 
ODoiigh  to  expel  all  air,  a  bine  colonr  is  gradoally  developed.  On 
cooling  the  bine  oolottr  disappears  ;  it  is,  however,  restored  by  re- 
heating, if  oxygen,  or  any  other  substance  which  decomposes  polysal- 
pbides,  has  been  expelled,  otherwise  not.  0'4  milligram  of  Aepar 
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tulphuris  will  colour  50  c.c  of  96  per  cent,  aloohol.  To  use  the  test 
for  the  detection  of  free  sulphur,  the  aabatanoe  is  added  to  boiling 
alcohol  containing  a  trace  of  potash.  M.  J.  S. 

Toxicoiogical  Detection  of  Phosphorua.  Bj  J.  v.  i>'Ha<;kn  nnd  P. 
WoLTEBiNO  (C'Aem.  Centr.f  1893,  ii,  1103 — 1104;  from  AW.  Tyd^chr. 
Pharm.,  5,  335 — 343).-y-The  antliovs  mention  a  case  of  supposed  phoa* 
phoms  poisoning  in  which  the  phosphorus  could  not  be  proyed  hjpati^ 
mortem  appeanutcw,  or  by  the  conventional  chemical  analysis.  On 
distilli^ig',  however,  the  contents  of  the  Inr^e  intestine  in  a  current  of 
earhonir  anhydride,  t^'ases  containin!^  })bospliorua  were  ^-iven  off.  The 
authors  did  not  venture  to  decide  whether  or  no  these  gases  were 
caused  by  a  putrefactive  process.  L.  ds  K. 

Toado61ogioftl  Deteotion  of  FhOBphonui.    By  H.  W.  BimiiK 

and  F.  C.  B.  K\nti.t  n  (Ch'-m.  Centr.,  1893,  ii,  1104;  from  Ned. 
Tydschr.  Pharm.,  5,  343 — 345).  — Tlie  authors  failed  to  detect  phos- 
phorus in  the  body  of  a  man  eicjht  days  afrer  death.  Traces  of 
hypophosphorouR  acid  and  hydrogen  phospiiiiie  could,  however,  be 
detected  in  every  distillate.  As  the  deceased  had  been  medically 
treated  with  hypophosphites,  the  finding  of  Tolatile  phosphorus 
oomponnds  did  not  positively  point  to  a  poisoning  with  phospboras. 
To  thfow  some  light  on  the  case,  the  authors  carelQlly  searched  for 
arseino,  as  this  is  nearly  always  contained  in  commeroial  phosphoraa, 
bnt  rarely,  if  ever,  in  hypophosphites.  They  succeeded  in  demon* 
stratiog  the  presence  of  arsenic  in  the  fatty-degenerated  liver. 

L.  DE  K« 

Bmploymeni  of  Axnmoniaoal  Meronrlc  Cyanide  in  Qvanti. 
tative  Analysis.  By  F.  W.  Schmipt  (Ber.,  27,  225— 238).— In  the 
quantitative  estimation  of  metals  precipitated  as  sulphides  much  time 

is  consumed  in  converting  the  sulphides  into  oxides  by  redi-ssolving 
in  acids  and  precipitating  with  alkalis;  the  author  lins,  therefore, 
endeavoured  to  devise  a  method  of  bringing  about  this  conversion  in 
one  operation.    The  tirst  aLLempt  consisted  lu  boating  the  washed 

sulphide  with  an  excess  of  precipitated  meroario  oxide,  but  the  vesnlts 
obtained  in  this  way  were  always  too  high,  the  oxide  formed  in- 
variably containing  basic  sulphate  ;  the  foi-mation  of  the  latter  may 
be  avoided  by  using,  in  place  of  the  oxide,  a  mixture  of  1  part  of 

mercuric  nitrntf^  and  2  parts  of  mercuric  oxide,  and  the  results  then 
obtained  in  tiie  t  nse  of  copper  and  zinc  sulphides  agree  very  closely 
with  tlie  theoretical  numbei-s. 

A  much  more  convenient  method  is  to  treat  the  moist  sulphide  with 
a  cold  saturated  solution  of  mercuric  cyanide  in  ammonia;  the 
metallio  feulphide  is  thus  converted  into  cyanide  with  simultaneous 
formation  of  mercuric  sulphide,  and  on  ignition  the  latter  is  Tolati* 
lised,  and  the  cyanide  dccom])o«ed,  leaving  the  metal,  which  is  con- 
verted into  oxide  by  the  oxygen  of  the  air.  The  moist  sulphide  and 
filter  are  placed  in  a  w^'iLfhed  ciueilde,  the  whole  just  oovvred  with 
the  ammuuiacul  mercuric  cyai>ide  solution,  careiuiiy  evaporated  to 
dryness,  and  ignited*   The  vesnlta  obtained  in  the  case  of  copper, 
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zinc,  bismuth,  and  iron  show  a  rery  close  agreement  with  the  oalen- 

lated  nnmbers. 

Animniiin  and  mercuric  cyanido  combine  to  form  the  crystalline 
uoiiipuurui  Hi?(CN)2,NH3,  and,  when  this  is  heated  alone,  it,  unlike 
mercuric  cyanide,  does  not  yield  any  difficultly  volatile  paracyanogen, 
ao  that  no  error  from  this  aouroe  is  to  be  feared.  The  commercial 
meronric  cyanide  ahonid  be  recrystalliaed  two  or  three  timea  before 
dissolving  in  ammonia;  or  the  amoont  of  non-Tolatile  martcr  in  the 
aolufcion  may  be  determined  and  allowed  for.  H.  G.  G. 

Volometric  Estimation  ot  Calcium,  Strontium,  or  Barium. 
By  ViZERN  {J.  Fharm.,  [5],  28,  442 — 4i3) .— The  neutral  solution  of 
the  salt  is  titrated  with  a  staadaid  solution  of  sodium  carbonate, 
nsinpf  phenolphthalein  aa  indioator.  The  prooeaa  cannot  be  need  in 
presence  of  other  bases  giving  precipitatea  with  carbonates. 

W.  T. 

Estimation  of  Lead.  By  Lindrmanv  and  Mottei-  {Bull.  Soc. 
Chim.,  [3],  9,  812 — 819). — Metallic  sulpliid'-.s  aie  complntply  per- 
oxidised  by  bleacliing  powder  solation,  thu  Hulphiir  being  oxidised  to 
suipiiate.  Since  peroxides  in  the  presence  oi  bydrochloric  acid 
liberate  their  equivalent  of  iodine  from  potasainm  iodide,  their  amoont 
nay  be  eatimated  yolnmetrioally. 

In  the  caae  of  galena  free  from  foreign  metals,  the  powdered  mineral 
(0'5  —  ro  gram),  moistened  with  bleaching  powder  solution,  ia 
jrroTiTid  into  an  extremely  fine  mud,  more  bleaeliing"  powder  solution 
(ik» — iO  c.c.)  is  added,  and  then  dilute  hydrochloric  acid  (5  per  cent.), 
gently  \varmin<^  nutil  the  liberated  oxides  are  dissolved,  the  slow 
evolution  of  chlorine  ensuring  the  oxidation  of  the  last  traces  ui 
solphatea.  Enoogh  bleaohiug  powder  solution  to  completely  per- 
ezidise  the  lead  ia  now  added  to  the  product,  and  the  peroxide  col- 
lected, purified,  and  treated  with  excess  of  potassium  iodide  (25  o.c. 
of  5  per  rent,  solution)  and  hydrochloric  acid  (30  c.c.  of  20  per  cent, 
acid).  The  liquid  i'^  diluted  (to  150—200  c.c),  and,  after  duo  agita- 
tion, the  liberated  ioduio  titrated  with  .sodium  thiosulphate.  2  mols. 
of  thiosalphate  are  equivalent  to  1  atom  of  lead. 

In  the  presence  of  metals  other  than  copper,  the  lead  is  best  pre- 
cipitated as  sulphide  from  the  product  ox  tiie  action  of  bleaching 
powder  on  the  mineral,  and  the  snlphide  treated  as  above.  In  the 
{iresence  of  copper,  the  ooppw  aulphide  aimiUtaneonslT'  precipitated 
laay  be  removed  by  means  of  potassium  cyanide. 

Lead  carbonate  and  o.xide.s  are  couverted  into  the  nitrate  before 
U'eatruent.  The  basic  and  pero.xide  oxygen  of  red  le.id  may  bo  esti- 
mated by  treating  it  with  nitric  acid  (sp.  gr.  12).  Tiie  undissolved 
paiQzide  and  diasolred  monoxide  are  then  separatelj  estimated ;  the 
total  lead  may  also  be  eatimated  as  a  check. 

Numerous  results  are  qnoted,  which  agree  well  amongst  themselves, 
and  fairly  well  with  those  obtained  by  the  sulphate  gravimetrio 
method.  Jn.  W. 

Quantitative  Analysis  by  Electrolosis.   By  A.  Clissen  (Bar., 
37,  163 — 165).— Lead  is  precipitated  as  dioxide,  and  a  reguline 
VOL.  iXTi.  ii.  14 
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deposit  is  obtiiined  in  the  presence  of  a  sufficient  qnnntitj  of  nitric 
acid.  The  solution  ia  warmed  to  50 — ^60''  and  a  current  of  1*5—1*7 
amperes  employed.  About  1'5  grams  of  dioxide  can  be  prpeipitated 
in  three  hours.  If  lead  and  copper  are  present  iu  the  same  solution, 
98 — 09  per  cent,  of  the  lead  is  precipitated  in  one  hour  wiUi  a  cur- 
rent of  1*1 — 1*2  ampdres.  The  cnmnt  is  then  stopped,  and  the  solu- 
tion wasKed  into  another  platinum,  dish,  ammonia  added,  and  the 
cold  miztnre  eleotrolysed  with  a  current  of  1 — 1*2  amperes,  when  the 
copper,  together  with  the  remainder  of  the  lead,  is  precipitated  in  aboat 
3—4  honrs.  £.  C.  fL 

Quantitative  Analysis  by  Electrolysis.  By  0.  Pihom  (Zfer., 
27,  28(^282).— In  view  of  the  adrerse  oritioism  to  which  Classen's 
electrolytie  methods  of  qnantitative  analysis  faaye  been  reoentiiy  sab* 
jected,  the  author  publishes  a  table  of  the  experimental  rOBalts 
obtained  by  him  with  these  methods,  showing  that  a  high  degree  of 
accuracy  can  be  thus  attained.  A.  H. 

Analysis  of  Steel.  By  L.  Sghnridkk  {Ghem,  Centr.,  1893,  ii, 
623—624,;  from  Osferr.  Zmt.  Berg.  ITiitL,  41,  S6o—'S6S).—Estimrif'\oi 
of  Sulphur. — The  author  dissolves  the  sample  in  hydrochloric  arid 
and  passes  the  hydrogen  sulphide  through  a  solution  of  potas8iam 
permanganate.  Ko  sulphur  is  deteotible  in  the  residue.  It  is  not 
advisable  to  expel  any  air  from  the  apparatus  by  means  of  hydrogen, 
as  this  gas  is  difficult  to  free  from  sulphur,  Mstimation  of  Silicon. — 
As  no  silicon  hydride  is  formed  on  dissolying  steel  in  hydrodblcrie 
acid,  the  residne  from  the  sulphur  estimation  may  be  safely  upcd  for 
tlie  silicon  estimation.  The  author  does  not  follow  U]o  old  plan 
of  evaporating  to  dryness  tuul  taking  up  a^in  with  h y«irochloric 
acid,  but  evaporates  the  liquid  with  sulphuric  acid  until  sulphuric 
fumes  appear.  The  residue  is  boiled  witn  water  until  all  the  ferric 
sulphate  has  dissolved,  and,  after  the  silicic  acid  has  been  colleetedt 
ignited,  and  weighed,  it  is  evaporated  with  hydrofluoric  acid  to  ascer- 
tain its  purity.  L.  db  K. 

Colorimetric  Estimation  of  Small  Quantities  of  Vanadium 
in  the  Presence  of  Large  Quantities  of  Iron.  By  V.  v.  Klkcki 
(Zeit.j  anorg.  Ghem.j  5,  374 — 380). — With  the  aim  of  hnding  an  easy 
metliod  of  determining  vanadium  in  the  presence  of  excess  of  iron, 
the  author  has  investigated  the  action  of  a  large  number  of  reagents 
on  vanadium  solutions.  A  sulphuric  acid  solution  of  vanadic  acid 
was  employed.  A  large  number  of  substances  giving  coloured  com* 
pounds  with  vanadic  acid  also  give  colorations  with  iron  salts,  and 
ar»',  th<'refore,  useless  for  this  purpose.  Another  class  of  substances 
(such  as  papaverine,  nieconine,  f^nininc  sulphate,  &c.)  irive  colour 
reactions  with  vanadic  acid  mid  not  with  iron,  but  the  tint  and 
degree  of  colour  depend  t>o  much  on  degree  of  dilution,  temperature. 
&e.,  as  to  be  of  little  value.  Dextrose  appears  to  be  the  only  sub- 
stance (hat  answers  at  all  for  this  purpose.  With  greatly  varying 
strength  of  acid,  the  colour  varies  with  this  between  blue  and  green. 
If,  however,  the  solution  is  made  to  contain  only  about  10  per  cent. 
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of  sulphuric  acid,  a  pale  greeu  coloration  is  obtained,  wliich  varies 
approximately  with  the  qQaatity  of  Tauadimn  present,  and  fomiB  a 
QBefnl  Toagh  mode  of  OBtimation.  It  is  not,  however,  very  delicate^ 
and  the  limit  of  enor  may  reach  as  much  as  8  per  cent  of  the 
Tanadinm  present.  L.  T.  T. 

Separation  of  Vanadic  acid  from  Ciiromic  acid.  By  Y.  t, 
Klecki  {Zeit.  anorg.  Chem.,  5,  381 — 382). — The  author  finds  that  a 
modification  of  Carnot's  method  of  estimation  of  Taaadic  acid  hy 
precipitation  as  ammoninm  uranium  vanadate  (Abstr.,  1887,  897) 
forms  a  good  means  for  the  separation  of  vanadic  from  chromic  acid, 
the  corresponding  chromium  precipitate  being  dissolved  hj  the  addi- 
tion of  even  a  single  drop  of  acetic  acid.  Excess  of  uranium  nitrate 
is  added  to  the  neutral  solution  containing  the  vanadic  and  chromic 
acids.  A  few  drops  of  acetic  acid  are  then  added,  the  whole  boiled, 
and  filtered.  The  precipitate,  after  stronc"  ignition,  is  weighed  as 
y»Os,2nO).   Very  good  results  are  obtained.  L.  T.  T. 

Detection  and  Approximate  Estimation  of  Sand  in  Food 
Stuffs,  Meal,  &c.  By  A.  Emmerlino  (Zeit.  anal,  Chem.,  33, 46 — 48). 
— ^A  solution  of  1000  pai-ts  of  crystallised  zinc  sulphate  in  725  parts 
of  water  has,  at  ordinary  temperatures,  a  sp.  gr.  of  1*43.  A  test  tube 
is  half  filled  with  this  solation  and  then  filled  nearly  to  the  top  with 
water,  withoot  admixture  of  the  two  layers.  The  substance  to  be 
test^  is  stirred  into  the  water  without  disturbing  the  heavy  liquid. 
The  organic  substances  sink  only  to  the  surface  of  the  zinc  solution, 
the  s^iud  to  the  bottom  of  tlic  tul^e. 

For  ([uaiiiitative  purposen,  a  sjiecial  funnel-shaped  vessel  is  used,  to 
the  neck  of  which  is  attached,  by  caoutchouc  tubing,  a  graduated  tube, 
each  of  whose  divisions  contains  0*2  gram  of  sand.  The  funnel  is 
10  cm.  diameter  at  the  top  and  has  an  angle  of  35%  with  a  cylindrical 
neck  17  cm.  long  and  *3  cm.  diameter,  tapered  at  its  lower  end  at  an 
acute  angle  to  the  diameter  of  the  graduated  tube.  It  is  filled  with 
the  zinc  solution  to  the  top  of  the  cylindrical  neck,  water  is  added 
nearly  to  the  edge  of  tlie  funnel,  and  20  gi*ams  of  material  i.-^  used  for 
each  experiment,  so  that  each  division  of  the  graduated  tube  corre- 
sponds with  1  per  cent,  of  sand.  In  the  event  of  the  presence  of  calcium 
oafbonate»  the  contents  of  the  graduated  tube  can  be  treated  with 
add,  washed,  incinerated,  and  weighed.  M.  J.  S. 

Spirit  Assaying  by  Weight.  By  J.  ScARrs  BKICK  (J.  Sor.  OhftYl., 
Ffi'L,  12,  893 — 901). — The  author  has  constructed  tables  which  are 
suitable  for  use  with  a  gravity  bottle  or  any  other  instrument  capable 
of  ascertaining  specific  gravities  from  1*000  to  0*790.  They  have 
hem  built  from  the  invaluable  material  of  Gilpin  and  Blagden  ;  but, 
for  spirits  of  great  alcohol!  strength,  the  numbers  obtained  by  IValles, 
Fowncs,  Drinkwater,  and  Sqaibs  have  been  utilised.  For  the  standard 
alcohol,  Sikes's  proof  spirit  at  15*5°  ha"«  hi-vn  adnpterl.  The  general 
principle  proceeded  on  in  building  up  tlif^  sysif  in  us  the  recogiiition  of 
weightwand  not  volumes,  as  weight  does  not  change  with  temperature, 
but  volnme  does,  particularly  in  the  case  of  alcohol. 
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The  system  proposed  by  tlie  autlior  answers  for  the  purpose  ol 
idoTitifying  the  spirit,  is  easily  understood,  and  quickly  applied,  far- 
ninbes  accurate  nambers  for  assessment  at  all  temperaturea,  and 
aatiBfies  the  wants  of  all  oonoerned.  L.  db  K« 


Detection  of  Glucose  and  Cane  Sugar  in  Honey.  By  O. 
Haenle  (Ztit.  anal.  Ch&ni.y  33,  99 — 103).  Genuine  hoiiey  from 
flowers  contains  no  dextrin,  or  only  traces ;  it  rotates  the  plane  of 
polariBed  light  to  the  left.  A  dextrorotatory  specimen  is  adulterated 
with  starch-sngar  syrup  if  it  exhibits  the  dextrin  reaction,  hnt  with 
cane  sugar  if  dextrin  is  absent. 

The  honey  fi*om  conifers,  which  is  always  brown,  contains  dextrin ; 
before  dialysis  it  rotates  the  plane  of  polarised  light  to  the  rit^ht ; 
after  dialysis  it  is  optically  inactive.  A  suitable  dialyser  for  the  re- 
moval of  the  diffusible  constitnents  is  tieurcd  and  described.  It  con- 
sists of  a  shallow,  wooden  box,  in  wbicli  tiiu  tray  ol  parciimuut  ^>aper 
is  snpjported  on  parallel  laths,  whilst  a  slow  stream  of  water  flows 
below  it.  To  detect  dextrin,  a  solniion  is  made  of  1  part  of  the  honej 
(first  clarified  by  warming  and  stirring)  in  two  parts  of  water.  This 
solution  is  decolorised  by  warming  for  five  minutes  with  2  per  ccnt^ 
of  animal  cliarcoal.  5 — 10  c.c.  is  placed  in  a  test  tube  and  covered 
with  a  Inyer  (2  c.c.)  of  absolnft'  nlcoliol,  A  turbidity  :it  the  zone  of 
contact  indicates  dextrin.  Aiiiiough  the  mithoi-'s  own  numbers  sliow 
that  the  optical  rotation  of  puie  honey  is  not  constant,  he  gives  the 
following  iormulea  for  determining  the  amount  of  adulteration. 

For  starch  sugar  in  honey  fjom  tiowers,  x  =  ' — jj-^* 

For         „        in  honey  from  conifers, «  =  — ^^pf , 

where  P  is  the  rotation  of  the  honey  eidntion,  (1:2),  is  the  rota- 
tion of  genuine  honey  (s  SO),  and  x  is  the  percentage  of  starch 
sugar  syrup.    For  cane  sugar  syrup  the  divisor  10  is  replaced  by  4. 

The  validity  of  the  author^s  conclusions  is,  however,  disputed  by 
numerous  investigators.  H.  J.  & 

Test  for    Saccharin"  in  Presence  of  Salicylic  acid.  By 

Hairs  {Chem.  Centr.,  189:^,  u,  0^7  ;  fiom  Apoth.  Zeit.,  8,  ,500).— The 
isolated  mixture  containing  '  >a(  cliai  in  anil  salicylic  acid  is  jiciditicd 
with  hydrochloric  acid  and  then  mixed  witli  excess  of*  bromine  water, 
which  causes  the  complete  precipitation  of  the  salicylic  acid.  The 
filtrate  from  the  difaromosalicylic  acid  is  freed  from  bromiuc  by  a 
current  of  air  and  then  agitated  ivith  ether.  The  latter  on  evapora* 
tion  with  a  few  drops  of  sodium  hydrogen  carbonate,  leaves  a  residue 
of  "  saccharin,"  which  may  be  recognised  by  its  sweet  taste  and  other 
well-known  reactions.  The  author  made  a  successful  test  experiment 
with  01  grain  of  •  i-acchax"in  "  and  0*05  gram  of  salicylic  acid  r)is- 
solved  in  20u  c.c.  of  claret.  L.  D£  K. 
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SsUmatioii  of  Hydrogen  Cyanide  in  Glierry-Laiiml  Water, 
Ae.  Bj  G.  DiNiais  (/.  Pharm.,  [5],  29,  10— 15).— When  aqaeons 

hydrogen  cyanide  it  titrated  with  silver  nitrate,  the  silver  cyanide  re- 
disHoIves  so  slowly,  espe(;ially  in  dilate  solations,  as  to  obsoare  the 
end  of  the  reaction;  whilst  when  the  acid  if?  provionsly  neatralised, 
ihe  slightest  excess  of  alkiili  retards  the  appearance  of  the  final 
precipitate.  These  difficulties  may  be  obviated  by  usinn;'  potassium 
iodide  as  indicator,  in  holutions  made  sti*ongIy  alkaline  with  soda  or 
ammonia.  With  cherry -laorel  water,  for  instance,  the  liquid  (100  c.c.) 
is  treated  with  ammoma  (10  c.o.),  and  also  with  alcohol  (5  c.a)  if 
hydrohenaamide  be  precipitated;  a  little  potassium  iodide  is  tiien 
tdded,  and,  finally,  dednormal  silver  nitrate,  until  a  distinot  turbidity 
of  silver  iodide  appears.  The  end-point  is  quickly  and  sharply  deter- 
mined :  1  ('  <'  of  <lc»cinormal  silver  nitrate  =  0  0054 gram  of  hydrogen 
rynnide.  Hydrocyanic  acid  is  neutralised  with  ammonia  or  soda,  and 
sutiiciently  diluted  before  titration.  PotaRsium  c'vanide  is  titrated  in 
about  01  per  cent,  bolutiou,  with  the  addxliou  ol  amtnouia  (10  c.c.  to 
each  100  c.c).  Alkaline  solphides,  if  present,  are  first  decomposed 
by  ammoniacal  idno  snlphate.  The  test  analyses  quoted  are  satis^ 
nctoty.  Jk.  W. 

Estimation  of  Hydrocyanic  acid.    By  O  Gregor  (Zeit.  anal. 

Cl^m  ,  33,  30 — 45).- — Wh«'n  estinrntmi^^  gi-avimetrically  as  silver 
cyanide,  the  precautiuns  L<>  be  observed  arc  that  the  measured  quan- 
tity (60  c.c.)  of  the  liquid  (bitter-almond,  or  laurel  water,  or  a  solution 
of  the  acid  itself,  so  far  dilntod  that  no  loss  from  volatilisation  will 
ecear  doring  the  measuring  out)  is  mixed  in  a  stoppered  bottle,  first 
«ith  $  c.c.  of  1*73  per  cent,  ammonia,  and  then  with  a  Teiy  small 
excess  of  silver  nitrate  solution.  Nitric  acid  is  then  added  to  very 
feeble  acidity.  Since  acid  of  0*6  per  cent.  ali*cady  dissolves  tracer  of 
silver  cyani  lf,  this  degree  of  acidity  must  not  be  exceeded.  All  the 
above  operations  must  be  performed  in  the  cold,  and  with  the  irroatest 
rapidity  ;  a  delay  of  a  few  minutes  causes  a  loss  in  the  result.  Water 
in  added  to  200 — 300  c.c,  the  precipitate  caused  to  aggregate  by 
shaking,  washed,  dried,  and  ignited. 

Of  ▼olnmetric  methods,  Liebig*s,  Vielhaber's,  and  C.  Mohr*s,  have, 
in  the  author's  as  in  other  hands,  given  higher  numbers  than  the 
gravimetric.  Yolhard's  method,  carried  oub  as  follows,  gives  results 
closely  agreeing  with  those  obtained  by  weighing.  100  c.c.  of  the 
solution  is  mixed  in  a  ^-litre  tlask  with  5  c.c.  of  ammonia,  50  c.c.  of 
K/lO  silver  nitrate  is  added,  and  then  imnKMbutely  nitric  acid,  free 
from  nitrous  acid,  to  slight  acidity.  After  laaLiug  up,  and  hhaking, 
hO  c.c.  of  the  tiltrate,  mixed  with  a  few  drop.s  of  ferric  sulphate, 
and,  if  necessary,  with  more  nitric  acid,  is  titrated  with  N/10  thio- 
cytnate.  M.  J.  S. 

Extraction  of  Pat.  By  L.  Gebkk  (Latidw.  Versuchs  Stat.,  1893, 
103—206).— The  author  fint  shows  that  the  usual  method  of  esti- 
mating  fat  in  fodders  is  not  f i-nstworthy,  by  reason  of  the  dissolution 
of  fuhstances  other  than  fat  by  the  ether.  He  then  recounts  his  ex- 
ptrirneuts,  wherein  he  mixed  orpsum  and  bono  charcoal  with  the 
substance  to  be  analysed,  the  results  not  being  wholly  satisfactory  j 
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fi nailer  Spanish  earth,  a  red-hrowo  powder  containing  chalk, 

bat  the  latter  mngt  be  removed,  otherwise  lime  salts  of  the  fatfy 
aoids  would  be  formed — for  this  purpose  the  earth  is  levi^ted  with 
water  on  a  large  porcelain  dish,  Bulphuric  acid  in  added,  and  the  man 

then  thoroughly  dried ;  the  hiirdciied  mass  is  afterwards  bmkeTi  up 
and  passed  through  a  sieve  \yit\x  1^ — 2  mm.  wide  mesh,  and  then 
heated  to  redness  in  a  platinum  basin. 

Five  ^rams  ot  the  substance  are  then  mixed  with  10 — 15  grams  of  the 
earth  and  placed  in  the  extraction  tube  over  a  pln^  of  wadding  fitted 
into  a  narrowing  of  the  lower  part  of  the  tube ;  this  tube  should  be 
14  cm.  long,  of  which  the  upper  8  cm.  are  2*5  cm.  wide,  the  remainder 
1  cm.,  the  whole  torminttting  in  a  still  narrower  tube,  2  cm.  long;  it 
is  at  the  top  of  this  last  that  the  plug  of  wadding  is  phced.  The 
ether  ^vhicli  percolates  is  colourless,  and  leaves  a  colourless  residue 
on  evaporation,  except  when  elilorophyll  is  ])resent  in  the  substance. 
To  obtain  good  results,  it  matters  nut  whether  the  ether  be  dry  or 
not,  but  the  substance  itself  must  be  air-dried  only.         E.  W.  P. 

Oomparison  of  the  Various  Metiiods  in  Use  for  the  Sslima- 
tioiL  of  AUlk  Fat.  By  Gbaffsnbbbobb  {Landw.  Versuchg  Siat,^  1893, 
247 — 252). — ^The  Tartous  methods  in  use  have  been  carefully  exa- 
mined, and  the  author  points  out  the  defects  of  each ;  he  seems  to 
consider  Soxhlet*s  the  most  exact,  as  he  has  used  that  as  the  criterion 
for  all  the  others — all  give  too  low  results.  Apart  from  Soxhlet's, 
Schmidt's  and  Gottlieb's  are  the  best,  whilst  Gerber's  method  is  the 
worst.  Schmidt's  and  Gottlieb's  tally  well  with  one  another,  but 
Sehmidt's  is  the  most  rapid  ti>  work..  Gurber's  and  Demichel's  can 
only  be  considered  to  be  preliminary  methods;  consequently,  the 
author  recommends  the  methods  of  Schmidt  and  Gottlieb  as  beinj;, 
taking  everything  into  consideration,  exact,  the  most  rapid,  and 
the  cheapest.  E.  W .  P. 

Estimation  of  Ergot  in  Meals  and  Brans,    liy  H.  Lauck 

(Lnmhc.  Veri^nrhs  Sfaf.^  1693,  30.3 — 305). — 10  irrinis  of  the  sample 
is  mixed  with  "lO-'M)  e.c.  of  ether  which  ha.-,  l)een  distilled  over 
aodium  ;  Liien,  after  the  addition  of  1'2  c.c.  of  o  per  cent,  sulphuric 

acid,  and  thorough  shaking,  the  mixture  is  allowed  to  remain  for  six 
hours,  after  which  it  is  filtered,  washed  with  ether,  and  the  filtrate 

nmde  up  to  40  c  c.  in  a  test  tube,  or  cylindei*,  marked  at  the  40  c.c. 
it  is  then  mixed  with  1  '8  c.c.  of  a  saturated  solution  of  sodium  hydro- 
<:cen  carbonate,  when,  after  thoronp-h  mixin<y,  a  violet-coloured  portion 

isepai-ates  at  the  bottom  of  the  tubes,  and  the  perccntairc  of  rr^ot 
present  in  estimated  by  the  depth  of  the  tint  produced  Standaixi 
tints  are  prepared  beforehand.    Ergot  loses  its  colour  bv  age. 

E.  W.  P. 

Estimation  of  Urea.  By  E.  RirGLEn  {Zeit.  ami  Ohem.,  33. 
49 — 53). — Urea  is  decompo.sed  by  .Millon's  rent^ent,  with  evolution 
of  equal  volumes  of  carbonic  anhydride  aud  nitroi^en.  'I'he  theoi-eti- 
cal  volume  of  gas  lor  1  ^-am  of  urea  is  744  c.c.  (at  0'  and  7t)0  milli- 
meti'es),  but  the  average  of  numerous  experiments  gives  7iJ4  c.c., 
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witli  8Dch  small  variations  that,  by  applying  the  coiroBpondini^'  fiustor 
the  error  will  not  exceed  0  5  per  cent.  The  decomposilion  is  effeoled 
in  an  ordinary  test  tube  (6xf  in.),  1  c.  of  tlie  nrea  solution  being 
taken.  The  reagent  is  prepared  by  dissolving  10  c.e.  of  mercury  in 
13U  c.c.  of  nitric  acid  of  14  sp.  gr.,  adding  140  c.c.  of  water,  and,  if 
necessary,  filtering.  Of  tbis  solution,  2  o.c.  is  mu  in  by  a  funnel  tube, 
and,  when  the  first  tnmoltons  evolution  of  gas  is  over,  the  mixture  is 
heated  to  boiling  several  times.  The  gasi  s  are  recoived  in  some  form 
of  gas  volumeter  and  rednoed  to  normal  conditions,  including  the 
correction  for  aqueous  vapour.  The  number  of  c.e.  of  gaw,  multiplied 
by  the  ^vr  lgbt  of  1  C.c.  of  nitrogen  and  by  11,  gives  the  weiglit  of  ui-ea 
in  grams.  M.  J.  S. 

ReaoUoxiB  with  Potasflitiin  Kercnrio  Iodide,  and  with  Iodine 
dissolved  In  Potassium  Iodide.   By  Taneet  (/.  PAam.,  [5],  28, 

433 — 441  and  490 — iid9).—lt€acUc7i8  with  alkaloids.^The  author 
summarises  the  work  done  on  this  grcmp,  and  ^:'\ve^  a  table  showing, 
for  19  alkaloids,  the  comparative  dclicac^r  of  the  reactions  given  by 
Mayer's,  Valser's  and  Bouchardat's  solutions.  From  numerous 
experiments  of  his  own,  he  draws  the  following  conclusions  : — (1) 
Valser's  solution  precipitates  the  non-volatile  alkaloids  equally  weU 
from  acid,  neutral,  or  slightly  alkaline,  solutions.  (2)  The  reaction  is 
much  more  sensitive  with  the  salts  of  the  volatile  alkaloids  than  with 
the  free  bases.  (3)  For  some  salts  of  volatile  alkaloids — for  example, 
pelletierine  sulphate  and  cicutine  hydrobromide,  the  delicacy  of 
Valser's  reagent  is  much  increased  by  the  addition  of  a  little  soda. 
(4)  Valser's  and  Bouchardat's  solutions  should  only  be  U6ed  to  test 
neutral  solutions,  as  many  substances  other  than  alkaloids  are  preci- 
pitated in  acid  solution. 

Caffeine  is  not  precipitated  by  potassium  mercuric  iodide  from 
.M»lution  in  organic  acids.  In  sulphuric  acid  solution,  Mayer's  rcar^ent 
shov  s  the  presence  of  one-liftictli,  Valser's,  of  one  six-hundnnlth,  part 
ui  ulkiiloid.  Iodine  in  potassium  iudide  detects  the  presenco  of  1  part 
of  caiXeiiie  in  20,000  parts  of  a  mineral  acid  solution ;  with  acetic 
acid,  the  resgent  is  useless. 

Theobromine  is  not  precipitated  by  potassium  meroaric  iodide,  but 
gives  a  black  precipitate  with  Bouchardat's  reagent. 

Reaciiong  tvith  tfhico>ii(les.—  glucoside  is  piTcfpi fated  by  potassium 
mercuric  iodide  trom  neutral  or  acetic  acid  solution.  From  solution 
in  dilute  sulphuric  acid,  Valser's  reagent  preci]>itates  vi?icetoxin, 
couvaiiamariu,  aurantiamaiin,  digitalein,  and  amorphous  digitaiiu 
(Codex). 

The  combination  of  glucoside  and  mercurio  iodide  is  soluble  in 
alcohol ;  ether  dissolves  the  digitalin  compound  and  decomposes  the 

others. 

litarfions  with  proteiih',  ^'c. — Album iti  i^'ives  a  precipitate  with 
potashiuru  mercuric  iodide  in  acetic  aci«l  -olution.  Tin's  precipitate 
in  insoluble  iu  excess  ol  the  reagent,  in  acetic  acid,  alouhul,  ether,  or 
solution  of  potassium  iodide.  For  the  detection  of  albumin  in  urine, 
5  e.c.  of  the  reagent  is  taken  in  a  test  tabe,  and  the  filtered  urine 
added  drop  by  drop.  A  bluish  disc  at  the  contact  surface  of  the  two 
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liquidB  is  obsenred  when  the  quantity  of  albumin  per  litre  of  nriiie 
is  O'Ol  gram  or  over. 

lu  acid  solutions,  peptones  give  precipitates  which  dhow  properties 

TTinch  resemblinpf  those  of  tho  alkaloid  precipitates.  Etlifr  causes  the 
disappearance  of  the  prccipitJite  from  dilate  solutions ;  more  balky 
precipitates  collect  into  a  sticky  mass.  In  either  case  the  ether  de- 
composes the  precipitate,  and  does  not  re-deposit  the  compound  on 
evaporation,  as  is  the  case  with  most  of  the  alkaloid  precipitates. 
Peptones  partially  prevent  the  formation  of  precipitates  with 
alkaloids  in  neutral  solution,  rendering  the  reaction  mnch  less 
delicate. 

SolutioiiK  of  1  part  of  gelatin  in  180,000  rea3t  with  potassium  mer- 
curic iodide  in  acid  solution.  The  reaction  is  less  sensitive  with 
iodine  in  potassium  iodide.  The  mercurial  precipitate  is  insoluble  in 
ether,  but  soluble  in  alcohol  and  in  hot  acidified  water.  The  gelatin 
precipitate  collects  together,  foiming  a  characteristically  elastic 
mass. 

An  acetic  acid  solution  of  casein  gives  a  precipitate  with  potassium 
mercuric  iodide  which  is  insoluble  in  excess  of  the  hot  reagent,  but 
soluble  in  alcohol.  W.  T. 

Separation  and  Estimation  of  the  Cacao  Alkaloids.  By 
W.  E.  KuNZB  {Zeit,  anal.  Chem.^SS^  1 — 29). — The  processes  hitherto 
employed  (see  Abstr.,  1893,  ii,  198)  have  been  directed  exclusively  to 
the  estimation  of  the  theobromine,  whilst  ignoring  altogether  the  pre- 
sence of  caffeine,  and  the  wide  diTergences  between  their  results  may 
in  part  be  attributed  to  the  fact  that  in  some  of  the  methods  both 
allodotds  would  be  obtained,  whilst  in  otli( the  caffeine  would  be 
more  or  less  perfectly  excluded.  The  following  method,  based  on 
proof  tests  at  each  staijo,  estimates  both  alkaloids.  10  prams  of  the 
<-acao  is  boiled  for  20  minutes  with  about  150  c.c.  of  ")  ]>er  cent,  sul- 
phuric acid,  and  the  soluble  matters  are  thorono;hly  washed  out  with 
boiling  water.  The  warm  extract  is  precipitattxi  with  a  large  excess 
of  phosphomolybdic  acid,  and,  after  24  hoars,  the  precipitate  is  col- 
lected and  washed  with  about  a  litre  of  6  per  cent,  salphuric  acid. 
The  filter  containing  the  moist  precipitate  is  treated  in  a  Deaker  with 
excess  of  baryta  in  the  cold,  and  carbonic  anhydride  is  passed  through 
the  solution  until  all  the  baryta  is  thrown  down.  The  whole  is  then 
thotvvnc'hiv  dried  on  the  water-bitth  and  extracted  with  boilinq;' ehlo- 
roforin  ;  the  chlorororra  is  distilled  otf,  and  the  two  alkaloidj^  ai*e  left 
as  a  perfectly  white  residue,  containing  only  a  neglii^ible  trace  of  ash. 
The  residue  is  weighed,  dissolved  in  ammonia,  and  the  solution  heated 
to  boiling.  A  considerable  excess  of  stiver  nitrate  (about  1*3  parts  of 
silver  for  1  part  of  theobromine)  is  added,  and  the  boiling  is  con- 
tinued until  ammonia  no  longer  escapes,  and  the  liquid  is  reduced  to 
a  few  cubic  centimeti-es.  Under  these  circumstances,  an  insoluble 
silver  substitution-product  of  theobromine.  CtH^Al^'-X^O,..  is  obtained, 
whilst  caffeine  forms  no  such  derivative,  and  remains  wholly  in  solu- 
tion. The  precipitate  is  collected  and  wasiied  wifh  boiling  water. 
The  silver  in  it  may  either  be  determined  by  ignition  or  by  dissolving 
in  nitric  acid  and  precipitating  as  chloride  (in  the  latter  methoti 
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the  theobromine  may  be  recovered  from  the  filtrate  for  identification), 
bat  it  is  equally  accurate  and  more  rapid  to  employ  a  known  exoesa 
of  sQTer  aolutioD,  and  to  estimate  the  excess  in  the  filtrate  by  titra* 
tion  with  N/10  thiocyanate  solntion  (Volbard'e  method).  Both  the 
theobromine  and  ca Heine  can  then  be  recovered  by  neutralising  the 
respective  nitric  acid  solutions,  evaporating  to  dryness,  and  extracting 
with  chloroform.  M.  J.  S. 

Sstlmation  of  TtamiB.  By  P.  Sislbt  (Ball  8oe,  Ghim.,  [8],  9, 
75&— 772). — Of  the  varions  processes  doTised  for  the  estimation  of 
tannin,  those  based  on  the  precipitation  by  metallic  salts  or  by  gelatin 
are  open  to  the  objection  that  imparities  are  liable  to  be  simnlta- 
neonsly  thrown  down,  whilst  that  hasod  on  its  oxidation  hy  potassium 
permanganate  is  not  available  in  the  presence  of  organic  impurities. 
If,  however  the  tanniu  is  first  precipitated  as  the  zinc  salt,  for  in- 
stance, and  the  hitter  then  oxidised  with  permanganate,  tnxatworthy 
reanlta  may  he  obtained.  The  ammoniacal  zinc  acetate  need  kae  the 
precipitation  is  made  by  dissolving  siinc  oxide  (40  grams)  in  hot 
dilute  acetic  acid  (65  c.c.  glacial  acid,  50  c.c.  water),  and  adding 
excess  of  anmioniR  B  to  500  c c),  the  filtered  solution  being 
kept  in  a  weil-.stoppured  vessel.  Ti  t  tannin  solution  (50  c.c.  of  about 
3  3  per  cent.)  is  treated  with  the  zinc  solution  (5  c.c.),  and  the  pre- 
cipitated zinc  compound  rapidly  filtered  and  washed  with  aqneons 
ammonia  (3  per  cent.),  by  which  means  the  gallic  acid  and  other  im- 
purities are  eliminated.  The  temperature  must  not  be  raised,  or 
gallic  acid  will  be  also  precipitated.  The  portion  of  precipitate  ad- 
hering to  the  sides  of  the  precipitating  vessel  is  dissolved  in  dilute 
sulphuric  acid  (50  c.c,  1  to  5),  and  the  remainder  washed  with  thi-^ 
solution  into  a  large  porcelain  basin  (2  litres),  and  diluted  to  1  litro 
with  water.  Indigo- carmine  solution  (50  c.c.  of  a  20  gi-am  per  litre 
oolntion  of  20  per  cent,  paste)  is  now  added,  and  stancUtrd  permanga- 
nate, 19/100,  mn  in  slowlv  (one  drop  per  second  to  one  drop  per 
three  seconds)  nntil  the  colour  of  the  liquid  changes  fmm  green  to 
dirty  yellow.  The  titre  f>f  the  solution  Imvint,''  been  deteiTnined  by  a 
separate  experiment,  the  amount  of  tannin  present  can  be  eah-ulated, 
since  the  amount  ot"  permanganate  required  to  oxidise  63  grams  of 
crystallised  oxalic  acid  is  c<ipable  of  oxidising  4^1  o7  grams  of  taunin. 
The  process  gives  good  reenlts  if  the  above  details  are  closely  ad- 
hered to,  trial  experiments  with  pnre  tannin  sJone  and  mixed  with 
gallic  acid  and  extractive  matters  of  barks  having  proved  quite  satts- 
ftkstory. 

Some  analyses  of  tannin-containing  materials  are  given.  Com- 
mer^Mal  laiiiiin  (•(mtaina  from  85  to  72  per  cent,  of  tannin.  Chine.se 
gall  uuu  from  Gl  to  57  per  cent.,  other  gaii  nuts  from  OU  to  54 
per  cent.,  snmach  from  19  to  12  per  cent*,  and  varioas  commercial 
ei tracts  of  gall  nnts  and  samach  from  44  to  12  per  cent.     Jn.  W. 

Estimation  of  Indigotin  in  Indigo.   Bv  F.  Vlw.r  (Chem.  Cetitr.^ 

189.'^.  ii.  :»II7;  from  Miff.  Tcchnol  (h'werb.'Sl us.  Wien,  181»2,  215).-- 
The  autlior's  method  is  independent  of  the  otlier  organic  matters 
which  accompany  the  indigotin,  and  therefore  yields  good  results 
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even  in  indifj;'oos  of  low  percent^VrT*^-  About  1  gram  of  the  vory 
tiiicly-powdered  sample  is  boiled  for  10  minutes  with  50  c.c.  of  5  per 
cent,  aqneoas  8oda  and  10  c.c.  of  hydrogen  peroxide  (concentration 
not  given).  After  cooling,  it  is  diluted  to  twice  its  volume  with 
wftter,  and  filtered  throagh  a  tared  filter.  The  precipitate  is  waahed 
with  hot  water,  then  with  dilute  hydroohlorio  acid  (1 : 10),  again 
with  hot  water,  and  finally  with  boiling  alcohol  until  the  filtrate  is 
pale  blue.  The  precipitate  is  then  dried  at  100%  weighed,  and  in- 
cinerated, in  order  fo  weiir^i  nrtd  snbtract  the  small  amount  of  jv^h. 
If  the  alcoholic  tiitrate  is  evaporated  to  dryness,  and  the  re^jidue 
heated  at  100°  until  constant,  the  amount  of  indigo-red  is  approxi- 
mately found.  Good  indigo  contains  about  70  per  cent,  of  indigotiu 
and  3  per  cent,  of  indigo-red.  A..  H. 

Estimation  of  Alizarin  and  Allied  Colouring  Matfeen.  By 
W.  P.  Dreaper  {J.  Soc,  Chem.  Ind^  12,  977— 979).— 1  gram  of  the 
alizarin  paste  or  0*2r)  gram  of  the  powder  is  put  into  a  small  flask 
and,  after  adding-  10  c.c.  of  a  solution  of  sodium  acetate  (irKj  crr;jms 
of  the  salt  in  a  iiti'C  of  water  and  5  c.c.  of  acetic  acid),  the  «oluri  n 
is  roughly  made  up  to  50  c.c.  and  mixed  with  1  gram  of  bariuta 
Bulpliate.  The  flask  is  heated  on  a  sand  bath,  and  as  soon  as  the 
lioiiid  hegins  to  boil,  a  solntion  of  copper  sulphate  containing 
0*0095  gram  of  copper  oxide  per  c.c.  is  mn  in  from  a  borette,  nntu 
precipitation  ia  complete.  To  test  whether  sufficient  copper  solution 
has  been  added  to  precipitate  all  the  dye  as  copper  lake,  the  end  of  a 
glass  rod  is  from  time  to  time  dipped  into  the  liquid  and  gently 
pressed  on  to  a  folded  slip  of  tilter  paper,  the  slip  afterwards 
being  ontblded,  and  the  under  surface  tested  with  potassium  ferro- 
cyanide. 

The  process  will  allow  of  the  direct  comparison  of  different  sam- 
ples by  a  numerical  oopper-oxide  standard.  Its  accoracy  is  not  likely 
to  be  disturbed  hj  impurities  other  than  substances  that  form  colour 
lakes.  Any  reducing  sugars  will  have  no  action,  owing  to  the  acid 
reaction  of  the  solntion.  L.  oi  K. 

Detection  of  Copper  Phyllocyanate  in  Green  Preserves.  By 
A.  Tst  HiHCH  (Zeif.  mini.  Chom.,  33,  lO.i). — An  alcoholic  extmct  is 
evaporated  to  dryness,  the  residue  washed  with  water,  and  then  tueated 
mth  concentoated  hydrochloric  add.  Pure  chlorophyll  gives  a  deep 
blue  solution  snd  a  residue  soluble,  with  brown  colour,  in  ether,  bu^ 
if  copper  phyllocyanate  is  present,  the  hydrochloric  acid  dissolves 
only  a  small  quantity  of  a  yellow  substance,  and  the  residue  dissolves, 
with  green  colour,  in  alcohol.  If  dilute  hydrochloric  acid  is  added  to 
tlie  M  icoholic  extract,  a  green  colour  indicates  copper,  since,  in  its 
absence,  the  mixture  is  yellow.  M.  J.  S. 

Action  of  Sodium  Peroxide  on  Natural  or  Artiflolal  Colour- 
ing Matter  of  Wines.  By  BuiziKD  (/.  Pharm.,  [5],  29, 17—19).— 
Wi^eu  sodium  peroxide  is  added  to  red  wine,  oxygen  is  evolved  at  a 
rate  proportional  to  the  acidity  uf  the  wine,  and  the  colour  changes 
through  dark  maroon  to  pale  yellow.   Any  precipitate  produced  by 
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tbe  liberated  sodium  hydroxide  is  ciisily  solable  in  nvid.  Tlie  tune 
required  to  effect  decolorifiatioii  varies  with  the  relative  amount  of 
sodiam  peroxide,  from  five  nunntes  with  0*25  gram  per  5  c.c,  to  five 
dajt  wiih  O'Ol  gram,  whilst  with  0*005  gram  per  5  c.o.  deeoloriBation 
is  inoomplete  after  eight  days.  The  prooees  is  slightlj  hastened  by 
the  addition  of  hydrochloric  acid.  Tlie  same  resnlfcs  are  obtained  with 
» tartaric  acid  alcoholic  solation  of  oenolin,  the  coloiuing  matter  of 
led  wine. 

Aniline  and  azo-dycs,  such  as  are  used  in  the  sophistication  of  wine, 
are  not  affected  by  the  peroxide  in  acid  solation,  so  that  their  pre- 
sence in  wine  may  be  detected  by  ti^eatiog  it  (5  c.c.)  with  sodium 
peroxide  (01  to  0*15  gram)  for  20  minntea,  and  then  acidifying  with 
acetic  add.  If  the  ooloar  is  not  discharged,  an  artificial  dye  is  pre- 
sent, and,  since  the  natural  colouring  matter  of  the  wine  has  been 
destroyed  by  the  reagent,  may  be  tested  for  in  the  nana!  way.  Other 
vegetable  colouring  matters  behave  in  the  same  way  as  the  colouring 
malter  of  wine,  and  cannot  be  detected  by  this  means.        Jn.  W. 

Detection  of  Bile  Pigment  in  Urine.  By  A.  Jolles  (Zfdi.  fhydol. 
ChettUy  18, 646 — 667). — In  addition  to  the  well-known  Gmelin's  test  for 
hile  pigment  in  nrine,  there  are  sevcfral  modifications  and  several  other 
(asts.  In  all,  twenty  are  described  in  the  present  paper,  and  their 
relative  delicacy  ascertained.  Of  these,  some  half  dozen  are  bo  little 
adapted  to  the  purpose  that  it  is  necessary  to  add  10  per  cent,  of  bile 
to  tne  nrine  in  order  to  obtain  them  ;  and  only  one  (Rosenhjieh's)  of 
the  six  mod ifi cations  of  Gmelin'H  test  is  as  delicate  as  the  original. 
Thin  requires  5  por  r-ent.  of  bile.  Two  out  of  the  list  are  so  delicate 
a*  to.be  given  by  2  per  cent,  of  bile.  Of  these,  Kosin's  test  is  one 
{Berlin  klin,  Wdch.,  1893,  106),  and  Hupperts'  (Arch.  Heilk.,  8,  351, 
476^  1887)  the  other. 

Boein*8  test  consists  in  the  grass-green  ring,  which  appears  on 
ponring  dilute  iodine  tincture  carefully  on  the  surface  of  the  urine. 

Happert's  test  is  as  follows : — 8  to  10  c.c.  of  urine  is  precipitated 
vrith  milk  of  lime  and  the  precipitate  collected;  the  hitter  i^^  then 
treated  in  a  test  tube  with  alcohol  containing  sulphuric  acid,  and 
the  acid  liquid  lieated  to  boiling,  when  it  becomes  green  or  blue  if 
bile  pigment  is  pi^esent.  W .  D.  H. 

Xttimttlian  of  Uiobilin  in  arine.  By  A.  Studsrskt  {Ohem, 
Ctntr.,  1893,  ii,  668 ;  from  8t.  Petenharger  med.  Woeh,,  1893,  283). 
— ^The  process  oonsisia  in  extracting  the  urobilin  by  means  of  chloro- 
form in  the  presence  of  copper  sulphate  and  atnmoninm  sulph- 
ate, and  in  the  colorometiio  comparison  of  the  coloured  chloroform 
solution  of  urobilin  with  standard  solutions.  If  the  urine  to  be 
examined  be  shaken  with  chloroform  in  the  presence  of  copper 
salphate,  the  urobilin  will  not  be  entirely  dissolved  until  after  re- 
peated shakings.  If,  however,  after  the  addition  of  the  copper 
sulphate,  the  nrine  be  saturated  with  ammoninm  snlphate,  which, 
according  to  M4hn,  precipitates  urobilin,  the  whole  of  tho  latter  is 
at  once  taken  np  by  the  chloroform.  Withont  copper  sulphate,  only 
a  portion  of  the  niobilin  is  dissolved.   The  process  is  carried  oat  in 
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the  following  way  : — 20  c.c.  of  urine  is  treated  witli  vol.  of  satai* 
rated  copper  sulphate  solution,  then  satnnited  with  crystallised 
amnioniuin  sulphate,  and  10  c.c.  of  chloroiorm  added.  The  mistare 
is  shaken  for  some  minutes,  and  as  soon  as  a  copper-red  lajer  of 
chloroform  solution  has  settled,  a  portion  of  it  is  remoTed  bj  a 
separating  funnel,  plaoed  in  a  teat^tabe,  and  oompared  with  a  standard 
solation  of  urobilin  in  chlorofoi  in.  This  solution  is  prepared  by  ex- 
tracting a  oonsiderable  amount  of  urine  which  contains  much  urobilin 
in  the  manner  described,  evaporatinj;^  the  chloroform  solation  to  dry- 
ness, wasiiing  with  ether,  and  weighing  the  residue.  A  series  of 
solutions  is  then  made  up  from  this  residue,  and  these  mny  be 
preserved,  even  im  long  as  two  monthn,  if  kept  in  the  dark  in  closed 
vessels  and  covered  bjr  a  layer  of  aatnrated  solution  of  ammonium 
sulphate.  A.  H. 

Estimation  of  Albumin.  By  F.  Kluo  (Ghem.  Oentr.,  1893.  li 
499). — For  the  estiintttinn  of  albumin,  the  author  mixes  2  c.c.  of  the 
liqr.id  to  be  examined  with  concentrated  aque  )us  sodi,  and  adds  4  drops 
of  a  10  per  cent,  copper  sulj)hate  solution.  The  carefully-H Ito red 
solution  is  then  examined  in  a  bpectrophotometer,  and  the  intensity 
of  the  biuret  coloration  determined.  The  results  obtained  are  trust- 
worthy, and  the  whole  estimation  may  be  made  in  a  qosrter  of  an  boor. 
The  estimation  of  albamin  in  nrine  may  also  be  carried  out  in  this 
manner  as  by  means  of  an  ezoess  of  copper  snlphate  the  greater  part 
of  the  oolonring  matters  are  precipitated.  The  amount  of  colouring 
matters  may  also  be  determined  by  Vif^rordt's  motho  J,  and  deducted 
from  the  total  amount  of  coloai'ing  matter  and  albamin  found  by  the 
author's  metiiod.  H.  G. 

Detection  of  Albamin  in  Urine.  B7  A.  Ollihoobtp  {ZHt,  anal. 
Cham.,  33»  120— 121).— The  anther  confirms  the  Talne  of  Zoaohlos' 
potassium  thiocyanate  test.  It  is  capable  of  detecting  0  005  per  cenf 
of  albamin,  and  other  constituents  of  urine,  with  the  exception  of 

propeptone,  have  no  dsturbing*  influence. 

After  taking  copaiba  balsam,  or  sandal  oil,  the  urine  may  contain 
roFiii  acids,  precipitable  by  nitric  acid,  and,  therefore,  liable  to  be 
mistaken  for  albumin.  Treatment  of  the  precipitates  with  alcohol 
fails  to  distinguish  them,  since  both  dissolve.  Alexander  recommends 
the  nse  of  the  following  tests : — ^2  or  3  drops  of  hydiochloHe  acid  aro 
added  to  8—10  c.c.  of  nrine ;  this  precipitates  the  resin  acids.  If,  on 
adding  acetic  acid,  a  prscipitate  is  produced  not  soluble  in  ezoess, 
this  consists  of  mucin.  A  sample  is  heated  and  mixed  with  one-third 
of  its  volume  of  nitric  acid  (strength  not  stated).  Since  both  remn 
acids  and  mucin  are  redisaolred  under  these  conditions,  a  turbidity 
indicates  albumin.  M.  J,  S. 
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Speotrnm  of  Electrolytlo  Ixon.  By  J.  N.  Lockybr  (Proe.  Eoy. 
«St>c.,  54,  359 — 361). — A  series  of  photographs  was  taken  of  the  part 
of  the  spectram  Ih  t  weea  the  K  and  G  f  rannhofer  lines.  Electrolytio 

iron  of  a  very  high  degree  of  purity  was  oni]>]oypd,  and  the  spectrnm 
obtained  by  iisin^  this  as  th^  polos  of  :i  u  i  1-  <  t  ric  arc  lamp.  The  results 
are  compared  with  those  previously  obtamcd  by  Thalen,  Kayj)er  and 
Hange,  and  McClean,  the  agreement  being  in  all  cases  satiKtactorv. 
Many  lines  ocoor  in  tbe  spectra  of  the  other  observers,  however,  whidi 
ar«  not  indicated  in  those  photographs.  In  many  cases,  they  are  prob- 
ably dne,  and  can  he  traced,  to  impurit  ies  in  the  iron  used  by  them ;  in 
other  ca«^es,  however,  they  appear  to  be  owinpf  to  differences  in  tem- 
pemtnrc,  oi-  to  insuflficionoy  of  exposure  of  tlio  photographic  plates. 
Tivideiiees  were  obtained  of  calcium  and  manganese  in  the  specimen 
of  electrolytic  iron  employed,  as  well  as  of  very  liimut©  traces  of 
other  metus.  L.  H.  J. 

Refractometric  Researohes.    By  J.  F.  Kukman  (Ere.  Trav, 
('him.,  12,  1-G8— 285).— In  a  previous  paper  (Abstr.,  189;j,  ii,  1),  tho 
•author  has  shown  that  it  is  impossible  to  calculate  correctly  the 
molecular  refractions  of  the  initial  terms  of  any  homologous  series 
making  use  of  the  atomic  refractions  dcdoced  in  the  ordinary  manner, 
although  a  constant  difference  exists  between  the  refractions  of  the 
higher  members  of  such  a  series,  and  this  difference  is  equal  to  that 
observed  in  any  other  similar  series.   It  is  now  shown  thst  the  dis- 
{lersion  is  subject  to  like  in'eL''uInrit!e>^.    It  therefore  appears  that  tho 
molecular  refraction  of  the  vai'iabie  term  m  any  homologous  series, 
say  ~CH;-,  is  constant  and  independent  of  the  character  of  tho 
Hdries  ;  and  it  would  seem  probable  that,  in  like  manner,  the  invari- 
able end  terms  of  the  serieo  have  constant  molecular  refractions, 
independent  of  the  nature  of  the  series ;  or,  in  other  words,  in  any 
series  a* (CHj)„a;,  ^(CH,).^/,  and  .'  (CH»)»y;  the  refractions  for  CH,,  x 
and  If  sliuuld  be  constants,  and,  w  Jicn  once  known,  tho  refractions  of 
any  term  of  a  series  of  this  form  might  be  calculated.    The  author 
fthows  that,  ncfji-lectinef  the  initial  terms  of  the  Reries,  the  above  sup- 
ptisiiiou  is  correct,  and  that  an  excellent  agreement  between  calculated 
and  observed  values  for  the  molecular  refractions  can  be  obtained. 
Tables  are  given  for  the  values  of  the  refractions  of  different  groups 
entering  into  the  composition  of  homologous  series.  H.  C. 

Selation  of  the  Critieal  CoeflKeient  to  th»  Formola 

a 

By  R.  Nasini  (Gaezetta,  23,  ii,  576 — ^87).- — The  relation  between 
thti  refraction  constants  of  a  substance  and  its  critical  coeihcient,  k, 
or  the  ratio  of  its  mticat  temperature  expressed  on  the  ahsolnte 
scale,  and  its  critical  pressure,  oas  been  aueady  indioated  by  Gufe 
VOL.  UTi.  iL  15 
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(Ann.  Chim.  Phys.,  [6],  21,  206).  He  showed  that  M  =  18  i/K, 
where  M  and  R  are  respectively  the  molecular  weight  and  the  6peci6c 
refraction  for  the  Ttkj  of  infimte  waTe-Ieng^  c^onlated  from  ibe> 

Tl'  —  1 

formula  —  The  molecular  weight  of  a  substance  at  its 

critical  point  can  thas  be  deteimined,  and  was  foand  by  Gkiye  to  be 

in  cffneral  the  same  as  in  the  gaseous  state.  The  snmo  nrttlior 
further  stuted  that  the  critical  coefficient,  of  a  sabstancc  is  the  sum  of 
the  critical  cocflBcieuts  of  tlie  utouis  composing  its  molcculo  ;  the- 
nature  o£  the  bonds  between  the  atoms  Las  to  be  cousidered,  just  as 
in  the  case  of  molecular  refraction. 

H  the  refraction  formula  of  Gladitone  and  Dale  holda  as  well  as 

that  of  Loreniz  and  Loreiiz,  the  value  ^"^^^r-i — should  be  a  cui>- 

atiirtt  ;  A  being  the  refractive  index  for  infinite  wave-lengtli  given  1)y 
Cauchy's  formula.  The  author  has  calculated  this  constaut  for  a 
number  of  aliphatic  compounds,  and  finds  it  to  have  the  meati  valnf 
2      ;  the  coustuncv' is,  however,  not  i^uite  so  ^uud  as  that  obtaiued 

from  Guye's  formnla. 

The  anthor  therefore  considers  tbat  Gladstone  and  Dale's  formnla 
snffcrs  but  little  from  Gnye*8  deduction  of  tbe  n'  formula  from  th(> 
oritioal  constants.  W.  J.  P. 


Relation  betwoen  the  Refractive  and  Rotatoxy  PropertlMi  of 

Compotmds.  New  Method  for  Determining  the  Speoifltt 
Rotation  of  Optically  Active  Substances.  I?y  1.  KANONNrKorp 
(J.  pr.  Ghem.j  [2],  49,  137—184). — By  determining  the  anglea  of 
the  rotation  of  the  plane  of  ])olarised  light,  a,  and  a^,  and  the  angl(^ 
of  mioimnm  deviation,  0)  and  03,  of  solutions  of  different  concentra- 
tion, it  is  found  that «!  —  o^/^i  —  0,  s  constant  s  A,  from  wbieh  the 

differential  equation  ^=  A  and  the  integration  a  =  A0  +  B  result. 

The  author  used  a  prism  of  60**  angle  and  a  polarimeter  tube  of 

200  mm.  The  values  obtained  for  n  lar<_'p  niimbcr  of  optically  active 
sobstanccs  dissolved  in  different  solveuts  arc  tai)ulated. 

The  value  of  the  coustauts  A  and  B  is  independent  of  ultimate 
composition  and  of  similarity  of  chemical  properties.  Thus,  whilst 
lactose  and  nicotine  give  nearly  the  same  value  for  A,  gulaetoee  and 
glucose  give  very  different  values  for  the  same  constant. 

The  constants  arc  of  different  value  when  the  same  substance  is 
dissolved  in  different  solvents,  but  the  relation  B/A  is  nefirly  the  same 
for  evei'y  substance  dissolved  in  the  same  solvent ;  so  that  this  rela- 
tionship, which  may  be  termed  depends  solely  on  the  eolvent 
employed.    For  example  ; — 

B.  A         ?  or  C, 

Sucrose  in  water   268  23  11*40  1!  >  r.2 

Lactose       „  229*63  9*73  2:i-60 

Nicotine      ,   227-72  9-6G  23*56 

Nicotine  in  alcohol   637*50  20*77  25*87 
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Bj  diyidiog  the  above  inl^gmtion  hj  A,  it  beoomee  a  s=r  A(0  +  0). 
Qhnonaly,  the  determination  of  the  Talne  of  0  for  different  soWente 

adds  another  physical  constMit  to  those  alieadjr  available  for  ascer- 
taining the  relationship  hetween  stractare  and  properties.  The  author 
givc>9  a  table  showing  this  vr\1iie  for  63  different  substances  which 
ware  used  as  solvents  fort  amphor,  and,  in  a  fewcn^es,  other  optically 
active  sabstanoes.  Certain  dodnctions  are  made  from  this  table,  snch 
as  that  the  introdaotion  of  CHa  into  a  moleoole  increases  the  value  of 
O  for  the  oomponnd  by  an  amount  varying  tem  0*46  to  1*35,  and 
averaging  0*85 ;  oonsideraUe  deviation  from  the  average  is  observed 
in  the  case  of  formic  add  and  methylic  alcohoL  The  most  important 
of  these  deductions  is,  in  the  author's  opinion,  that  the  value  of  0 
depends  more  on  the  constitution  of  the  componnd  than  on  the 
number  of  the  atoms  in  its  molecule^  and  on  the  manner  in  which  these 
are  united.  Since  the  last*named  conditions  are  the  chief  factors  on 
whioh  the  other  physical  j^ropertiee  of  oomponnds  depend,  the  new 
value  will  furnish  a  nearer  insight  into  the  relationship  between  oon* 
stitntion  and  properties  than  can  the  older  constants. 

The  inflnence  of  donblf  Imkiup^  of  carbon  atoms  on  the  valne  of 
0  is  next  disrnss-ed,  and  the  few  values  which  have  been  obtained  for 
aromatic  conipouiids  are  correlated.  The  angle  0  decreases  with 
dilution  in  tho  fatty  series,  but  increases  in  the  aromatic  series; 
consequently  the  equation  is  «  s  A0  +  B,-  and  B  beoomes  a  positiye 
Talne  for  compounds  of  the  aromatic  series.  The  value  of  0  for 
these  compounds  diminishes  with  increase  of  complexity,  bat  the 
value  of  t  he  ooeffioient  y  (see  below)  increases  with  the  incraased 

OOmplexit  y. 

It  lii  to  bo  noted  that  for  the  determination  of  C  it  is  a  matter  of 
indiifereuce  whether  the  optically  aclivu  cumpouud  U  the  solvent  or 

the  snbstance  diss6lTed« 

When  the  relationship  between  the  specific  rotatory  power  of  opti* 
cslly  aefeiTe  sabstances  and  the  constants  A  and  B  is  examined,  it  is 

found  that  tiie  Talnes'         and         are  constents  for  the  same 

I^Jd  a 

solvents,  whatever  the  dinsolvcd  substance,  so  tliat  [^slp  =  Aas  = 
B/y,  where  x  und  y  are  coeflicienta  depending  purely  on  the  natui-e  of 
the  solvent.    Obviously,  C  =  xij. 

By  nsin^  the  known  Tslnes  of  [a]o  for  sugars,  x  and  y  are  shown  to 
be  5*60  and  4*20,  respectively,  for  water.  This  new  method  for  cal- 
culating the  specific  rotatory  power  is  independent  of  a  knowledge  of 
the  density  and  concentration  of  the  solution.  The  coeflicionts  x  and 
y  for  the  solvent  being  known,  it  sufrices  to  determino  the  angles  a 
and  0  for  a  solution  of  the  substance  who  (.■  snocific  rotatory  power  is 
to  be  ascertained  ;  to  dilute  this  suiution  and.  again  determine  the 
angles  a  and  0 ;  these  data  will  serve  for  the  calcnlation.  In  the 
table,  the  valne  of  y  for  a  large  nnmber  of  compounds  is  given. 

In  applying  this  method,  the  author  has  found  some  notable  except 
turns  m  which  the  calculated  is  twice  that  which  has  been 

directly  determined.  For  example,  a  solution  of  Russian  turpentine 
in  etbylio  alcohol  gives  the  values  A  =  0'4U  and  B  =■  137*00;  the 

i5--a 
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values  for  x  and  y  for  ethylic  alcohol  beinpf  5*16  and  5  00,  reBpcctively, 
[a]D  for  this  turpentine  becomes  27  63* ;  the  observo  1  value  is 
[aji)  =  27"89^.  But  a  solution  of  this  turpentine  in  cliloi otdi  iu  has 
A  =  30  80  and  B  999  7D;  the  values  for  x  and  y  for  cbloroforni  are 
1  7b  and  18"21  respectively,  whence  [ajn  =  27'43°  X  2.  Nicotine 
and  coaiine  are  also  quoted  as  showing  the  same  anomaly. 

These  cases  remain  nnexplained,  bnt  some  light  on  the  subject  has 
been  gathered  from  a  study  of  sngar  solutions.  It  was  found  that 
whilst  a  nurabor  of  inverted  sup^ars  g^ve  the  same  values  for  [a]p  as 
were  calculated  on  the  lijpotliesis  that  this  value  should  bo  ilte  mean, 
of  those  of  tiic  various  constituents  into  which  the  suf^ars  arc  known 
to  be  converted  by  inversion,  there  were  a  few  cases  iu  which  the 
determined  yalne  for  [ajo  was  some  multiple  proportion  of  that  cal- 
culated on  the  aboTC  hypothesis.  Numerous  experiments  on  miz« 
tnres  of  molecular  quantities  of  sugars  are  quoted,  and  it  is  concluded 
that  (1)  the  existing"  values  for  the  specific  rottitory  power  of  sug-ars 
are  iuaccurate  ;  (2)  the  specific  rotatory  power  of  a  mixture  of  com- 
pounds in  molecular  rtion  is  the  mean  of  the  specific  rotatory 
power  of  the  cuubULueuta  ;  aial  (3)  in  the  cases  in  which  the  mean 
▼alue  of  the  specific  rotatory  powers  of  the  constituents  in  such  a 
mixture  is  a  multiple  or  submulttple  of  the  obserred  yalue,  there  haa 
been  an  action  between  the  coDstituents  of  the  mixture  (com- 
pare Berthelot's  compound  of  dextrose  and  Invulose  (Afastr.,  1887, 
24). 

The  last  conclusion  rais<  s  tlio  qu*  stion  whetlier  some  dissociation 
or  association  may  not  explain  tiie  anomalous  behaviour  of  Kussian 
turpentine,  nicotine,  and  coniine,  referred  to  above*  An  inyestigation 
of  tartrates  also  suggests  a  similar  explanation.  The  following  values 
for  tsrtaric  acid  and  metallic  tartrates  haye  been  obtained :~ 

Tartaric  acid  •••  +12*46^ 

Acid  taHrate,  dHsROt   +24*48 

Kormal  tartaates,  C4H4RtO«   +30  44 

Normal  tartrates  of  the  amines,  in  aqueous  solution,  divide  them- 
selves into  fliree  classes  :  (1)  those  which  have  the  same  value  for 
as  have  acid  tartrates  ;  these  are  the  tartiates  of  the  more  powerful 
bases,  such  as  ethylamine,  and  must  be  regarded  as  being  dissociated 
in  the  solution  into  acid  tartrates  and  uncombined  amine ;  (2)  those 
which  have  [aJd  s:  18°,  such  as  isobutylamino  tartrate ;  these  must 
bo  looked  upon  as  being  partly  dissociated  into  acid  tartrate  and 

f artly  into  free  tartaric  acid  and  free  base  ;  (3)  those  which  have 
a^D  =  12";  these  dissociate  in  water  completely  into  acid  and  base, 
and  comprise  tlie  tartrates  of  the  feeble  baizes,  such  as  aniline. 

In  alcoholic  solution,  the  tartrates  of  the  more  powerful  bases  have 
[ajo  =  30*,  and  are,  apparently,  not  dissociated.  None  of  the  tar- 
trates which  the  author  has  examined  are  further  dissociated  in 
aloohd  than  is  expressed  by  the  specific  rotatory  power  [aJo  =  18*". 

A.  G.  B. 
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Molecular  Rotatory  Polarisation.  By  G.  Wyrouroff  (Ann, 
CAiin.  Fhys.,  [7j,  1,  5^90;  compare  Abatr.,  1893,  ii,  10t>).— The 
rotatorj  polarisation  of  snbstances  in  the  liquid,  dissolved,  or  gaseoaa 

state  is  characterised  as  molecnlar,  in  contradistinctioa  to  the  op- 
tical actiyitjr  of  solid  .substances,  like  quarts,  which  disappears  on 

destrnction  of  the  crystalline  edifice  by  fusion  or  solution.  The  snp- 
posittoti  of  i\  connection  between  enantiomorphoas  heniiliediism  and 
circular  polarisation  is  unjustitiable,  so  lar'j-e  a  number  of  exceptional 
cases  bein^  known;  thus,  the  enantioniorphouii  sodium  strontium 
anenite,  and  nitrates  of  lead  and  barium  do  not  circalarly  polarise 
either  in  jthe  crystalline  or  liquid  state,  whilst  on  the  other  hand  vci-y 
few  optically  acti?e  sabstanoes  crystallise  in  enantioinorphoas  forms. 
The  only  relation  which  can  at  pi'Oseni  be  enunciated  is,  that  optical 
antipodes  exist  of  those  substances  which  are  optically  active  and 
show  non-snperposable  hemihodrism.  By  vai-yinGf  the  conditions  of 
crystallisation  oi  many  alkaloid  salts,  either  right-  oj*  left-handed 
crystals  may  be  obtained,  although,  of  couroe,  tlio  specific  rotation 
remains  unchanged  in  magnitude  ami  sign. 

The  author  gives  the  name  of  crystalline  particles  to  the  aggregates 
of  chemical  molecules  which  he  supposes  to  persist  when  a  crystalline 
snhstance  is  dissolved,  fused,  or  volatilised  ;  he  quotes  a  number  of 
feets  in  support  of  this  view,  and  has  verified  the  old  observation  of 
Frankenbeim  that  the  red  and  yellow  modifications  of  mercuric  iodide 
can  be  volatilised  without  change  of  colour;  the  vapour  of  the  red 
nin  Uhcation  is  therefore  nob  the  ^ame  as  that  of  the  yellow  (compare^ 
iiowcver,  Berthelot,  this  vol.  ii,  94).  ' 

The  author  defines  two  substances  as  optically  isomeric  when  their 

ro  axial  angles  do  not  differ  by  more  than  10" ;  he  then  determines 
connection  between  the  specific  rotations  of  substances  in  solution 
and  the  degree  of  their  isomorphism. 

Substances  which  are  geometrically  and  optically  isomorphons  have 
the  same  specific  rotatory  powers     Qninidine  crystallises  with  1  mol.. 
of  the  tilcohols  of  the  ethylic  series ;  the  compounds  with  methylic  and 
ethyl ic  alcohol  are  geometrically  and  optically  isomorphons  and  have 
the  haine  specific  rotation.    The  rotation  is  calculated  on  tlie  crystal- 
line substance,  since  the  crystalline  particles  which  exist  in  the* 
solution  have  the  composition  of  the  crystals.   The  same  is  true  of 
the  following  sets  of  sahstances.    Ginchonine  hydrobromide  wiUk 
IH3O  and  |C,H»0 ;  cinchonidine  hydrobromide  with  §HjO,  MeOH, 
and  JH,0  +  |EtOH;  cinchonidine  hydriodide  with  ^H  .Oand  MeOH; 
cinchonidine  combined  with  HCi  +  MeOH  and  HHr  -\-  MeOH;  the 
hydratei5  with  5M.iOof  strychnine  sulphate  and  seleuate  ;  the  hydrates 
nith  OH^O  of  strychnine  sulphate  and  seleuate;  strychnine  sulpliate 
and  .selenato  with  EtOH  ;   the  .salts  of  cinclioiiiiline  with  HI3r  -|- 
MeOH,  HBr  +  iHjO  +  iEtOH,  HBr  +  §HaO,  and  HCI  +  MeOH. 

The  author  has  sto  examined  fully  the  crystallographic  and  rota< 
tory  properties  of  two  other  large  groaps  of  salts  of  the  alkaloids. 
The  first  group  consists  of  those  sets  of  substances  which  are  geome* 
trically  but  not  optically  isomorphons,  whilst  in  the  second  group  are 
placed  those  sets  of  salts  winch,  although  isomorphons  amonjj"  thera- 
islfes,  are  not  comparable  in  solution  since  tliey  form  difi[erent  com- 
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ponadB  wiih  the  solvent ;  thej  may  also  dissolve  withoatdeoompoiitaon 
in  one  solvent  bnt  be  partly  decomposed  nn  dissolving  in  Miotlker.  No 
constancy  of  speoifio  rotation  was  fonnd  in  these  oases, 

W  J  P. 

Electroljrtic  Dissociation  and  Optical  Rotatory  Power.  By 
Cakkaija  (Gazzetta,  23,  li,  587 — 595). — The  antliur  has  determined 
the  Bpecitic  rotation  of  nicotine  la  aqueous  solutions  of  its  hydro- 
bromide,  nitntte,  and  propionate ;  the  valne  obtained  in  8 — 9  per  oent. 
eolatbns  is  +12-17*  to  12  58^  Nemst's  law  respecting  optioal 
activity  and  eleotrolytio  dissociation  is  thns  oonfirmed. 

W.  J.  V 

Alternate  Current  Electrolysis.  By  J.  Hopkinson,  E.  Wilson,  and 
F.  LtdalI;  (Pror.  lioy.  »Soc.,  54,  40  7  417). — The  paper  contains  the  re- 
sults ul  a  number  of  oxperimentH,  the  object  of  which  was  to  determine 
(i)  the  dtesipation  of  energy  dae  to  dedfti'yitic  ^sfersmv,  and  (ii)  tlie 
quantity  of  an  ion  per  square  centimetre  of  an  electrode,  neoessarj  to 
•change  the  properties  of  the  electrode  to  that  of  the  ion  daring  alter- 
imto  cnrreut  electrolysis.  The  experiments  were  carried  ont  by 
pasfiinpf  nn  alternating  current  through  an  ordinary  non-inductive 
i-ewistance  and  through  an  electrolyte,  and  then  measuring  the  differ- 
ences of  potential  at  the  exti-emities  of  these  two  resistances  at 
difEsient  phases  of  tiie  envrent.  Curves  of  eamnt  and  potential 
'differences  with  different  frequency  are  given,  as  well  as  onrves  show- 
ing the  dissipation  of  energy  per  cycle.  As  a  result  of  the  eirprai* 
ments,  it  was  fonnd  that  with  platinum  electrodes  of  150  sq.  cm.  area, 
the  ion  being  hydrogen,  the  maximum  electromotive  forco  due  to 
polarisation  was  reached  when  -y^jt^  coulomb  had  passed  through 
the  cell|  that  is,  when  0*00001  gram  of  hydrogen  had  been  liberated. 
It  henoe  appears  that  0*00000007  gram  of  hydrogen  is  sufficient  to 
polarise  1  sq.  cm.  of  platinum.  Assuming  the  density  of  the  hydrogen 
to  be  comparable  with  that  of  liquids,  the  thickness  of  the  6Im  of  hydro* 
gen  necessary  is  of  the  same  oraer  as  this  number — 0*00000007  om. — 
a  numbar  comparable  with  the  distanoe  between  the  molecules. 

Ti.  M.  .T. 

Miziimium  Biectromotive  Force  required  for  the  ElectrolyBla 
of  Salts  of  the  Alkalia.  By  C.  Noubbisson  {CcmpL  rend.,  118, 
189 — 19S). — ^The  author  has  observed  and  calculated  the  E.M.F.  re- 
quired to  electrolyse  a  number  of  salts  of  the  alkali  metals, 
results,  given  in  volts,  are  contained  in  the  following  table. 


Ci. 

Br. 

L 

SO4. 

K0«. 

l'»7 

1-74 

115 

2-40 

2-32 

2-45 

2-10 

i  71 

1*19 

2-40 

2-36 

2*42 

2-01 

2-43 

2-45 

1  -95 

1-71 

1  16 

2-28 

1-94 

1  -72 

1  17 

2-37 

2-48 

1*83 

1*46 

2  29 

8-02 

1*76 

1*16 

2*16 

2*07 

2-07 

Potassium.*  ••  • 

Soilimn  

Lithiuiu  

Calcium  .....•«• 
Barium 
Ammonium 
CMoulatod  values 


The  solutions  oompared  eontained  the  same  number  of  equivale&ta 
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per  unit  volume.  It  is  pointed  out  that  the  minimum  E.M.F.  required 
for  the  electrolysis  of  salts  of  the  alkali  metals  in  aqueous  solution  is? 
oonstant  for  salts  of  the  same  acid.  H.  C. 

Fnsibility  of  Mixtures  of  Zsomorphoas  Salts.  Bj  H.  Lb 
Chatklicb  (^CompL  reiuLt  116^  «^50 — 852). — The  author  regards  all 
compounds  as  isomorphous  %vhich  will  crystallise  together  in  propor- 
tions that  yarj  oenttnnously.  The  following  table  shows  the  melting 
points  of  saline  mix  to  roR,  the  composition  of  which  is  defined  by  the 
ratio  of  the  total  number  of  molecules  in  the  mixture  to  the  namber 
of  molecules  of  that  salt  which  is  mentioned  second. 

IT  nf\        w-.r«n      /    ^'^  0-20   0-33   0  55   0  65   0  79  1*0 
a^Vi»na  «»iuu»... -j^^  yj5  g20« 

na  ark      a  v  af\        J    0*0    O  il    0  14    0  20    0  33    0  60   0  75  IK) 

1*.  860    890    816     815     SSO     865     MO  104«^ 

irn-i^      A  van       J    ^^'^^  0-33   OoO   066  10 

KaCrU4ftna  Ji.5SU4... -j^^  ^^^q 

w^n.nrfw^nnu    I    ^'^  ^'^^  0-67  0-78   1  0 

1X*fi04  9nA»9fiQ,..'^^^    810    800    790    W5  880» 

ic  /    0  0   0  33   0  40   0  50   0  67   0  75  10 

ivjuuaftna  A2?>U4.... -j^^  ^20     960     980  1046* 


iraClsadKCl..** 


f  0-0 
•  •  •  U.  780 


0-42  0-45  0-60  0  74  10 
660     650     640     690  740^ 


Trri.-^iTT  /    O'O  0-17  0'8»  0-60  087  O'SO  l-O 

jwt.i»aajki  \#.640    610    590    680    630    680  740* 

C.  H.  B. 

Variation  of  Molecular  Sarface  Energy  and  Temperature. 
By  W.  Ramsay  and  J.  Shields  (Phil.  Tram.,  184,  647—67:] ;  com- 
pare Trans.,  1893,  1089). — In  this  paper,  the  authors  give  the 
experimental  detoils  of  the  method  which  they  need  later  for  deter- 
mtmDg  the  molecular  weights  of  liquids  from  the  yariation  of  their 
surface  tension  with  the  temperature.  The  equation  whioh  expresses 
this  variation  accnratcly  is  7?  =  kt  —  Kd  (1  —  10""*''),  where  7  is  the 
SDT'face  tension,  >f  tlie  surface,  t  the  temperature  measured  downwards 
£r*>m  tlie  critical  temperature,  d  a  constant  diltorence  of  temperature 
^about  G  ),  and  k  aud  \  coustaots.  The  factor  i  —  iO"^''  practically 
vaniflhee  when  r  is  greater  than  30**. 

The  liquids  examined  were  ether,  methylie  formate,  ethylie  acetate, 
carbon  tete^chloride,  benzene,  chlorobenzene,  acetic  acid,  methyEo 
alcohol,  and  ethylie  alcohol,  measurcmentH  being*  made  as  low  as 
— 90  when  possible.  The  value  of  v;\ries  from  ^'O-i  to  2  22  for  the 
different  Riibstance'^.  except  the  alcoholB,  which  do  not  couie  under  the 
above  formula  ut  all. 

There  is  no  angle  of  contact  hetween  liquid  and  glass  when  the 
liqnid  anrfaoe  is  in  contact  with  its  own  vaponr.  Ordinary  measure' 
ments  of  eapillarity  give  inconstant  resalto  on  account  of  the  surface 
tension  of  ttie  liquid  itself  not  beino^  measured,  but  rather  the  suifaee 
tension  of  a  solution  of  air  in  the  surface  film  of  the  liquid. 

The  results  are  given  in  tabular  aud  curve  form.  J,  W« 

Oombinatiaii  of  Bnlplrailo  Acid  with  Water  in  the  Presenoe 
of  Aoetle  Axiid.  By  H.  0.  Josks  (^mv  CAam.      16,  1—19). 
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The  lowcrinpf  of  the  freezing"  ])oint  of  acetic  acid  by  mixtures  of 
sulphuric  acid  and  water  was  determined  and  conij)iired  with  the 
lowering  produced  wheu  sulphuric  acid  alone  or  water  alone  whh  added 
to  ibe  actd.  Evidence  wm  thus  obtained  of  the  ezistenee  of  the  two 
hydrates,  HsSOifHtO  and  H«S04,2H^,  in  acetic  acid  solution,  hut 
tne  resnlts  do  not  indicate  the  existence  of  any  hydrates  containing  m 
larger  qnaniiCj  of  water,  even  when  as  mnch  as  37  eqaivalcnts  of 
water  are  present  to  one  of  snlphnric  ncid.  These  hydrates  are 
somewhat  unstable  in  tire  acetic  acid  when  their  solutions  aro  very 
dilate,  and  when  the  excess  of  water  present  is  not  very  great.  They 
can  be  rej^arded  as  dissociated  under  these  conditions  by  the  acctie 
acid  into  Hulphui'ic  acid  and  water. 

Hiztnres  of  ethylic  alcohol  and  water  weiv  examined  in  tho  same 
way,  hnt  without  obtaining  any  evidence  of  the  eiistence  of  com- 
pounds of  the  two.  In  the  case  of  dry  sodinm  acetate  and  water, 
which  wei*6  also  examined,  some  combination  appears  to  take  place, 
bnt  definite  results  were  not  obtained.  H.  C. 

Diminished  Solubility.  By  F.  W,  Kuptkr  (Bpt.,  27,  324—328). 
— Nernst  has  shown  that  the  solubility  of  one  liquid  in  another  with 
which  it  is  partly  misciblc,  is,  when  foreign  substaDces  are  dissolved 
in  it,  diminished  according  to  the  same  laws  as  regnlate  the  diminn* 
tion  of  its  vspoar  pressure  when  the  second  liquid  is  not  present. 
The  experimental  confirmation  has  been  somewhat  difficult  to  execute 
in  a  general  manner  on  account  of  the  liruited  choice  of  partially 
Hiiscible  liquids.  The  author  has  used  phenol  and  a  saturated  aqncons 
solution  of  sodium  chloride,  and  has  obtained  good  results  with  these 

liquids.     The  constant  k  =  ^^^p — ^«  •        a  mean 

value  of  I12.>,  L<,  and  L  being  the  soluLuiities  in  water  of  pnm 
phenol  and  of  phenol  containiug  a  foreign  substance,  respectively,. 
gt  and  the  weights  of  phenol  and  of  the  foreign  substance,  and 
M„  their  molecular  weights,  and  Yo  and  Y,  the  volumes  of  pheool 
before  and  after  addition  of  the  foreign  substance  (compare  next 
Abstract).  J.  W. 

« 

Titration  Method  of  Determining  Molecular  Weights  in 
Solutions,  liy  F.  W.  Kuster  (Btr.,  27,  :>28— oiii  ;  compare  pre- 
ceding Abstract). — Two  separating  funnels  (100  c.c.  capacity)  are  each 
charged  with  25.C.C.  of  an  aqueous  solution  saturated  at  the  lahoratory 
temperature  both  with  sodium  chloride  and  phenol,  nnd  also  with 
10  c.c.  of  phenol  saturated  by  contact  with  a  coiu  ent  rated  aqueous 
solution  ot  sodium  chloride.  Into  one  of  the  funnels,  n  weighed 
quantity  of  the  substance  whose  molecular  weiprht  is  to  he  det«r- 
mincd,  is  intrndueed.  1'iii.s  snbstance  must  be  soiuble  in  plu  Tin!  and 
ver}-  sparingly  soluble  iu  w:it<M-.  iiuth  funnels  are  then  tjiiakeii  up 
for  two  niiniites,  care  being  lalcen  not  to  heat  the  liquids  by  contact 
with  the  hand,  after  which  they  are  allowed  to  settle  lor  half  an  hoar. 
A  wad  of  cotton-wool  is  now  inserted  into  the  tube  of  each  funnel, 
1  o.c.  of  the  liquid  permitted  to  escape,  and  the  rest  of  the  filtered 
aqueous  layer  collected  in^  a  small  well-corked  flask.   The  phenol  in 
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the  aqueous  solution  is  estimated  by  titratiou  witli  l)roniin«'  (J.  j^raJct. 
Ohem.y  [2],  17,  'M)0),  10  c.c.  of  the  solntion  l)eii).u:  iiuruiiuoed  into 
stoppered  bottles  aiuug  with  2o  c.c.  of  bromide-broniHte  bolutiou  aud 
10  e.o.  of  10  per  cent,  bydrochlorio  aoid.  After  ball  an  hoor,  10  c.c. 
of  potaasiom  iodide  solation  (42  g.  per  litre)  is  added,  and  the  sola- 
tlon,  after  15  minnies,  titrated  with  N/20  thiosalphate  solation. 

The  bromide-bromate  solution  is  made  bj  diluting  the  salts  pro- 
duced from  100  grams  of  sodium  b ydroxitlo  and  excess  of  bromiTie^ 
first  to  1  litre,  aud  immediately  before  use  to  one-teath  of  this 
BtreTij^'-tli. 

Tlie  molecular  weight  of  the  foreign  substance  is  calculated  from 
tbe  formula 

^here  the  letters  have  the  same  signification  as  in  the  preceding 

absti  ;u'i . 

For  benzene,  the  molecular  weight  as  thus  determined  varied  fi-on» 
7-i  7  to  801  (theory  =  78);  for  chloroform  from  95  9  to  1210 
(iheotT  =  119-5) ;  for  vinyl  tribromide  ftom  257*5  to  294  (theory 
=  267).  .       J.  W. 


The  Volume  Theory  of  Oxyetalltiie  Sabstaiieei*  By  W. 
MuTHMANN  (Zeit  Kryst.  Min^  22,  497—551). — Tbe  molecular  Tolome 
of  oxystalline  substances  is,  as  is  well-known,  not  altogether  an  addi- 
tive property  ;  the  molecular  volume  cannot  be  accurately  calculated 
from  tbe  atomic  volumes  of  the  elements  concerned,  if  these  are 
dedtUTfl  from  tbe  densities  of  the  fsolid  elements.  A  number  of  in- 
staneo,  chosen  from  niTioiifj-st  metallic  salts,  are  (|iiofpd,  sbowing  the 
very  inaccurate  reHulia  obUiincd  by  the  application  oi  Kopp's  law. 

Fire  ont  of  the  seven  different  known  crystalline  modifications  of 
sulphur  have  molecnlar  yolomea  varying  from  14*98  to  17*1 ;  similarly 
tbis  constant  varies  from  16*43  to  18'43  for  the  three  forms  of 
crystalline  selenium.  The  crystalline  form  of  the  substance  must 
consequently  be  taken  into  account  in  any  investigation  of  tbe 
molecular  volume  of  sobd  snl)Rtance.s.  The  author  considers  tlmt  in 
polymorphous  substances  tbe  cbe mical  molecules  consist  of  liie  snmo 
numbers  of  atoms:  most  probably  tbe  diiferent  molecular  volumes 
of  the  various  moditicatious  are  conditioned  by  the  different  distances 
between  the  chemical  molecules  in  the  physical  molecules,  by  tho 
different  distances  between  the  physical  molecules  in  tbe  crystal,  aud 
by  the  different  numbers  of  chemical  molecules  composing  the 
physical  ones. 

Tf  two  substances  are  strictly  isomorpbous,  tbat  is,  if  they  possess 
similar  crystalline  forms,  and  give  mixed  crystals — all  of  whose  pro- 
perties are  [)ruport ional  to  tbe  (juuutity  of  each  constituent  present — • 
it  may  be  a^isumed  tbut  the  weigbts  of  the  elements  of  the  cryistallino 
masonry  of  each  are  proportional  to  the  equivalent  weights  of  the 
substsDoes  conoenied.  This  assumption,  bowever,  can  only  be  made 
in  oases  of  perfect  ifiomorpbism^  and  wo1^1d  not  necessarily  bold  be- 
tween potaasiiim  cbbride  and  sodium  chloride,  tbe  former  being 
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nsymctridally  hemihedral  and  cubic,  uid  the  latter  bemg  kobh^ndiy 

cubic. 

The  relative  size  of  the  elements  of  the  ci  jHtalline  ma.soDry  can 
now  bo  calculated.  Let  S«  aud  be  tlie  speciHc  gravities  of  two 
iaomorphous  snbstances  a  and  (  of  molecular  weight  W«  and  Wi  re- 
Bpectirelj;  let  also  the  TolnineB  of  the  elements  of  the  cr)*8taUiiie 
stroctore  be  and  Y^,  and  the  corresponding  molecnlar  volomes  he 
M^and^U;  then 

Kow,  the  element  of  crystalline  masoniy,  accordinji^  to  the  theory  ol 
crystal  Rtructuro  developed  by  Brarais  and  Sohncke,  is  a  parallel- 
opipedoii  ;  in  the  tetrii«xonal  bystcra,  this  pnrallelopipedon  has  a  squnre 
base  and  the  ratio  of  tlu-  length  of  the  hide  to  the  height  in  indicated 
by  the  ratio  a :  r,  of  the  lengths  of  the  crybtallographic  axes.  Let 
the  heights  of  the  parallelo]>tpeda  in  the  two  sabstances  be  x«  and 
Xh  and  the  lengths  of  the  sides  of  the  basal  square  be  and  «» 
respectively.   Then  a  very  simple  calcolation  shows  that 

where  Oa  :  c«  and  rrj ;  f  j  are  the  crystallographic  axial  ratios  for  the 
substances  a  and  b  respectively.  Putting  o:  c  =  I  :m  for  any  sub- 
.«itance. 

This  ratio  of  the  dimensions  of  the  crystallop-ranhic  element  the 
author  terms  the  **  topical  "  axial  ratio  (toVo«,  spate)  ;  for  a  crystal- 
line system  of  lower  symaietry  than  the  tetragonal,  the  topical  axial 
ratio  contains  three  terms,  x-^'-^i  representing  the  dimensions 
the  elementary  paiallelopipcdon  in  the  three  crystallographic  direo* 
tions  a,  5,  and  e»  The  topical  axial  ratio  consequently  measures  the 
distances  between  the  elements  of  crystalline  strnctnre  in  the  three 
directi(jns  f/,  6,  and  r. 

The  author  has  calculated  the  topical  axial  ratios  for  the  tetragonal 
ammoDLutu  aud  potassium  arsenateH  and  phosphates  as  follows. 


KH.POi   31419  :  4-4i32  ;  29503 

Kii,AsU4    3-2232  :  45583  :  3  0235 

KH«H,P04   3*1698  :  4*4827  :  31984 

NH4H,AsO«   3*2491  :  45949  :  3-2606 


For  purposes  of  comparison,  x  calculated  as  the  diagonal  of  the 
>'(iuare  of  Hide  0 ;  consequently  y  =  ^v^^.  By  comparison  and  snb- 
traction  of  these  numbei-s  it  is  seen  (1)  That  the  distances  of  tlio 
molecules  from  each  other  in  ammonium  or  potassium  phosphate  are 
increased  by  the  same  ratio  in  each  direction  when  arsenic  is  snbstitnted 
for  the  phosphoms;  (2)  That  the  increase  in  thtsdistanoe  is  approxi- 
mately the  same  in  both  ammoniom  and  potassium  salts;  (3)  That 
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on  snbstiiutiiijif  arsonic  for  phosphoras  in  potaMium  or  aanmomimi 
phospbate,  the  centres  of  grvntj  of  the  orystal  moleoules  move 
further  apart  and  to  an  eqnal  eictent  in  all  directions ;  (4)  That 
On  replacin;^  potaasiam  by  ammoninm  in  potasaiam  phosphate  or 
arsenate,  the  distances  betwfpn  the  oentrr^  of  p^ravify  of  fho  mole- 
cnlea  become  greater,  the  maxirnuin  increase  occuu-ing  m  the  direc- 
tion of  the  principal  axis  c,  and  the  minimum  in  the  direction  of  the 
aeoondarj  axis  a.  From  these  conclusions,  the  author  dednoea  that 
the  crjatalline  molecnleaof  theaephoaphateaooDaiatof  eight  chemical 
molecnlea. 

The  author  has  obtained  most  perfect  crystala  of  the  orthorhombic 

pprmangtinates  of  the  alkali  metals  by  n1  lowing"  hot  concentrated 
solutions  of  the  salts  to  cool  in  a  water- jacketed  vessel  containing 
2o  litres  of  hot  water;  the  cooling  occupied  five  dajs.  The  following 
results  were  obtained.  ■ 


SalL 

h 

X 

8p.  gr. 
at  9--l(A 

KMnOf.... 

0  79724  : 

1 

:  0*64906 

3  -8554  . 

■  4-836 

:  3-139 

2  -7035 

NH4M:n04.. 

0'8164  : 

1 

:  0-6584 

3-9767  ! 

4  •8711 

:  3-2071 

2 '2070 

lU>Mn04... 

o-sano  : 

1 

:  0 -60616 

4-0322  : 

4-8517 

:  3  -2312 

3  -2248 

0bMji04... 

1 

:  0 -68526 

4*2555  : 

4-9009 

:  3  3584 

3  -5974 

The  molecular  volumes  of  the  fonr  aalta  are  58*526,  62-126,  63  228, 

and  70  (>4*2  respectivelj. 

The  relations  observed  by  Tutton  f  Trans.,  1893,  337)  between  the 
crystalline  forms  of  the  double  saljjhates  containing  potassium, 
rubidium,  and  cwsiam,  are  found  sliii  to  hold  between  those  of  the 
permaDganatee.  The  differencea  between  the  axial  ratioa  of  the 
potassium  and  rabidinm  aalta  are  the  aame  as  between  thoM  of 
the  mbidinm  and  ecesium  salta.  The  difference  between  the  molecular 
volnmos  of  ca\sium  and  rubidium  pcrmanganatefl  is  g-rcatcr  than  the 
corrcspondinif  difference  for  the  potassium  an  !  i-abidiurn  pnlts  ;  this, 
the  author  fihown,  in  always  true  for  isomorpltons  salts  of  these  three 
luctaU.  The  autliur  concludes,  further,  that  in  au  isomorphou» 
aeriea  an  increaae  in  molecnlar  weight  ia  accompanied  hj  an  increaae 
in  molecnlar  volnme,  if  the  elementa  which  differ  in  the  yariona 
membera  belong  to  the  aame  group  in  the  periodic  ayatem;  if  the- 
laitor  IK  not  the  case,  no  relation  ia  found  between  the  molecnlar 
Tolnmcs  and  the  molcrti'ar  weights. 

Very  similar  conclu.'-ioiis  arc  drawn  from  tlip  topical  axial  mtios  of 
the  permanganates  as  are  deduced  above  ivom  the  phosphates  and 
anenatea.  The  topical  axial  ratio  of  potaaahim  pareblovate  ia  alao 
conaidered  in  ita  relation  to  that  of  toe  permanganate,  and  a  com- 
parison of  Bravaia*  apace  lattice  theory  and  Sohacke'a  point  system 
theory  of  oryatalline  atmctnre  ia  made.  W«  J*  P* 

System  of  the  Haloid  Salts  according  to  the  Theory  oi 
Cheniical  Forma.    By  ¥.  Fllwizkx  (J.  Muss,  Ghenu  tioc^  -25, 
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223 — 262). — The  author,  feclinij:  the  insnfficicncy  of  the  ordinary 
theory  of  valenrr  to  account  for  Tiiiinj  types  of  the  inorganic  com- 
pounds, has  developed  a  theory  of  chemical  forms  which  is  intended 
to  emliniee  do6  only  the  oommon  anhydroas  compoonds,  hut  also  the 
hydrated  acids,  salts,  Ac.  To  take  an  example,  the  forms  derived 
from  tho  theory  for  the  elementii  of  the  seventh  periodic  group  are 
as  follows. 

Fundamental  forms— R(OH)„  JaH(OH)«,  KH,(OH)fc  ilH,(0H)4,. 
RH,(0H)3,  RH,(OH),  RH,. 

From  these  are  derived  the  primary  anhydrides. 

(a.)  Saturated,  R(OH),0,  RH(OH)A  RH,(OH)A  BH,(OH),0, 

RH4(0H)0,  RTI5O. 
(6.)  Unsaturated,  [R(OH)J",  [RHC0H)4]",  rRH,(OH)a]", 
[RH.(OH),]",  [R1I,(0H)]".  [RHJ". 

The  secondary  anhydrides  are 

(a.)  R(OH)»0,.  RH(OH),0,,  RH,(OH)Oa,  RH3O,. 

(b.)  [R(0H)301",  rRH(OII),0]",  [RH,(OH)0]",  [RU,0]". 

(c.)  [R(0Hj3]'\  [UH(OH)J^  [RH,(OH)]«-,  [RHa]^ 

The  tertiary  anhydrides  are 

(a.)  it(OH)0».  RHO,. 

(fc.)  [R(OH)OT\  [RHOa]". 
(c.)  [R(OH)0]'\  I  RHOj". 
id.)  LR(OH>r»  [KHjvi. 

In  this  paper,  the  author  discossee  the  haloid  salts,  and  refers  then* 

to  the  various  forms  given  ahove;  thns  the  salt  LtC104,3HtO  ~ 

Cl(LiH«)(  )7  corresponds  with  the  first  of  the  fundamental  forms,  th» 
acid  HC104,2H,0  =  CKOHyj  to  the  first  .)f  the  primary  saturated 
anhydrides,  the  salt  Lii,3H,()  =  T(LiH3}(()H)3  to  the  Hfth  of  the 
fundamental  forms,  the  salt  NaI,2H30  =  'l(NaHa)(OH ;0  to  the  fifth 
of  the  primary  saturated  anhydrides,  J.  W. 

Stereochemistry.  By  Sfelio  (/.  pr.  Chem.,  [2],  49,  134r-136), 
— ^Remarks  on  the  utility  of  stereochemical  theories.       A.  G.  B. 

Decompositiou  of  Solutions  by  Contact  with  finely  sub- 
divided Silica,  Titanic  acid,  Stannic  Oxide,  Alumina,  Ferric 
Oxide,  Magneeinm  Carbonate,  Coloiiim  Carbonate,  or  Barium 
Sulphate.  By  G.  Gorb  (Chem.  News,  69,  22—24, 33,  4$— 46).— To^ 
ascertain  the  effect  produced  by  silica,  various  solutions  of  known 
composition  and  strcng-th  were  shaken,  in  quantities  of  25  c.c,  with 
50  grains  of  snitahlj  prepared  purr  precipitated  silica,  and  alloAved 
to  settle  during  lf>  to  20  hours ;  t  he  supernatant  liquids  being 
then  analysed.  The  following  holutious  lust  in  strength  : — Suluitufiti 
of  hs9  &wn  1  per  cent.,  hydrochloric  acid,  potassium  and  sodium 
chlorides,  csrhonales  and  cyanides,  ammonium  carbonate  and  iodine; 
1,  5,  and  10 per  cent,  toUUkms  of  hydi*ochlorio  acid,  zinc,  magnesium, 
calcium  and  ammonium  chlorides,  potassium  and  sodium  carbonates* 
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nnd  cranides,  aminonium  bydroxide  and  carbauate,  and  potassium 
brtnnidt!;  5  and  10  per  cent,  solutions  of  nitric  acid,  potassium  iodide 
And  sodinm  bromide ;  1  tmd  10  per  cent,  cadmium,  strontium,  and 
flodiiim  chlorides,  and  potassinm  hydrogen  sulphate ;  1  and  hjper  cent, 
potassium  chloride.  10  per  cent,  solutions,  acids — ^hydTobromio,  hydr- 
iodic.  chloric,  perchloric,  iodic,  phosphoric,  pyropbosphoric,  tortaric 
and  citric  ;  chlorides — cobalt,  barium,  lithium,  rubidium  ;  sulphates — 
copper,  iron,  ammonium  and  rubidium;  potassium  nitrate,  sodium 
and  rubidium    iodides,  amTnom'nm   bromide,   and  tnniptliylamine ; 

jVT  cent,  succinic  acid  and  disDljum  hydrogen  phospliate.  The 
foliowiug  solutions  gained  iu  btieugl  h : — 1  per  cent,  pyrupbos- 
phorio  acid,  1  and  10  per  cent,  copper  chloride,  10  per  cent. 
«obalt,  manganese,  cadniiiim,  zinc  magnesium,  sodium  and  potass- 
ium  sulphates,  and  manganese  chloride ;  and  5  per  cent,  potassium 
chlorate  and  iodate.  The  foUowiriLr  solutions  were  apparently 
'nnfiff"ctf»d  : — 1  aiul  10  per  cent,  sulphuric  acid;  1  and  5  per 
rent,  lithium  chloride,  sodinm  iodide,  nnd  ammoniuTn  bromide;  10 
per  cent,  chromic  acid,  nickel  chloride  and  sulphate,  potassium  chlor- 
ide and  hydrogen  sulphate,  ii"on  chloride,  and  rubidium  br*>iuide  ;  5 
per  cent,  oxalic  acid,  cadmium,  strontium  and  sodium  chlorides,  and 
potassium  nitrate ;  1  per  cent,  nitric,  perchloric  and  phosphoric  acids, 
line  sulphate,  potassinm  iodide  and  sodium  bromide,  8  per  cent,  borax 
end  \  per  cent,  potassium,  and  ^  per  cent,  sodinm  chlorido. 

Tti-reasin^  the  amount  of  silica  also  increases  the  effect;  the 
character  of  the  solvent  alter.s  the  cfTcH-t,  wliich,  however,  is  not  much 
clKiiifred  })y  variations  in  temjierature.    Sliaking  with,  is  found  more 
effective  than  j)ereolHtion  throuph,  silica.     The  action  is  complete 
within  four  hours,  and  with  acid  and  neutral  salts,  as  is  shown,  is 
not  regular;  but  with  alkaline  salts  the  amount  abstracted  from 
■olution  18  generally  greater,  but  the  pi*oportion  less,  the  stronger  the 
eolation.    Salts  in  admixture  inteifere  with  one  another.  With 
pulverised  titanic  acid,  1  per  cent,  potassium,  sodium,  and  ammonium 
carbonates,  and  ammonium  hydroxide  lost  in  strength,  but  to  a  less 
extent  than  with  silica;    1  per  eent.  potassinm  rynnide  was  not 
affected.    Neither  stannic  oxide  nor  calcium  carbonate  was  efTective 
m  four  hours,  v  lulst  aluiuiiia,  ferric  oxide,  mnpnesium  carbonate,  and 
barium  sulphato  were  less  active  thau  silica.     Barium  sulphate 
lormed  in  the  solution  %ra8  found  more  active  than  the  previously 
prepared  precipitate.   Mixed  powders,  such  as  silica  and  alumina, 
'nlica  and  barium  sulphate,  like  the  mixed  salts,  interfere  with  one 
&iiother*s  action.    The  wetting  of  the  powder  is  in  all  cases  accom- 
panied by  an  evolution  of  air  bubbles.    The  results  show  that  the 
abstraction  of  dissolved  substances  from  solution  by  fiiiely-divided 
solid.s  depends  not  only  on  the  character  and  quality  of  the  solid,  but 
*l80  on  the  strength  and  composition  of  tho  solution,  and  on  the 
■*ture  of  the  solvent  employed.  D.  A.  L. 

▲  New  ThennomAter  for  BIgh  Temperataraa.  By  B.  C.  C. 

Salt  and  J.  C.  ChOBLBT  (ITer.,  27,  470— 471).— The  instrument  is 
feado  like  an  ordinary  thermometer,  but  of  *•  resistance  "-glass,  which 
will  stand  a  red-heat ;  it  is  filled  with  a  liquid  alloy  ol  sodium  and 
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pottesmm,  and  is  graduated  from  200  to  650*.  The  apaoe  above  tiie 
alloy  is  filled  ivith  nitrogen  at  each  a  presanre  that,  when  the  balb  ia 

red  hot,  and  conseqnently  somewhat  soft,  the  preeante  inside  is  eqal 
to  that  of  the  at  mosphere.    Only  the  balb  and  9  cm.  of  the  etem  mn 

exposed  to  tlm  fi  niponitnrc  to  bo  measured,  but  no  correction  is 
needed,  for  tlie  stem  is  graduated  in  equal  divisions,  wherni^  the  o- 
ethcient  of  expansion  of  the  alloy  increases  with  the  tt m jh  r;u  ure. 
The  glass  of  the  bulb  is  attacked  by  the  alloy  and  inrned  browu,  but 
this  occurs  at  the  time  of  filling  the  bulb,  and  the  coating  then  formed 
upon  the  aorfaoe  of  the  glaaa  protecta  the  latter  from  aabaeqaent 
actum  ol  the  alloy.  C.  F.  B. 

Oven  for  the  Prevention  of  the  Explosion  of  Sealed  Tubea^ 
By  C.  Ullmanv  (Bar.,  27,  871*  —382). — In  order  to  prevent,  or  in 
any  case  miniiiuse,  the  risk  of  explosion  of  sealed  tubes,  the  author 
introduces  the  sealed  tubes  mto  a  strong  steel  tube,  tested  to  6u<» 
atmospheres,  and  containing  40 — 70  c.c,  of  ether,  light  petroleuui,  or 
other  suitable  liquid  whioh  doea  not  attack  glaaa  at  a  high  tempera- 
tare.  The  steel  tnbe  is  closed  .by  means  of  a  serewed  cap  and  leaden 
washer,  and  heated  as  usual  in  a  stove  to  the  requisite  temperature. 
The  presenre  caused  by  the  vapour  tension  of  the  liquid  in  the  afeeel 
tube  more  or  less  counteracts  the  pressure  inside  the  ^lass  tube,  and 
thus  reduces  tlic  risk  of  explosion  to  a  minimum.  In  cases  where  the 
glass  tube  contaius  acid,  pieces  of  lime  are  introduced  into  the  steel 
tube  to  prevent  corru^iun  of  the  latter  in  case  of  failure  of  the  glas&. 

H.  G.  C, 


Inorganio  Chemistry, 


Preparation  of  Hydrogen  Peroxide.  By  P.  Sl^Lo^F  (/.  Russ, 
Chem,  b'oc,  25,  2U3 — 294), — Sodium  carbonate  is  added  Lu  tiio  com- 
mercial  3  per  cent,  aqueous  aolution  of  hydrogen  peroxide,  nnttl  the 
reaction  ia  distinctly  alkaline.  The  solution  is  then  6lteted,  aad 
shaken  np  for  3  to  5  minutes  with  10^12  times  its  volume  of  ethart 
which  extracts  about  half  of  the  hydrogen  peroxide  originally  present^ 
and  leaves  behind  most  of  the  impurities.  The  ethereal  layer  is 
separated  and  reduced  to  O'Ol — 000'25  of  its  original  volume  on  the 
water  bath.  The  remaimier  of  the  ether  is  i-emoved  in  a  bell- jar  by 
solid  paratiin.  The  loss  of  hydrogen  peroxide  during  the  evaporation 
of  the  ether  is  only  7 — 10  per  cent. 

Operating  in  this  way,  the  antiior  obtained  (a)  a  colottrless  solution 
with  distinctly  acid  reaction,  and  sp.  gr.  1*1756,  which  contained  54 
grams  of  anhydrous  hydrogen  ]K*ix)xide  in  100  c.c. ;  (b)  a  thick, 
transparent,  slightly  yellow,  acid  liquid,  of  sp.  gr.  1*2475,  which  con* 
tained  79*6  grama  of  hydrogen  peroxide  in  XQO  o.o.  J.  W. 

Source  of  Atmospheric  Hydrogen  Peroxide.  By  A.  Bach 
(^er.,  27,  340 — oi4'>. — The  author  has  beeu  led  to  the  ouuaiimou 
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that  carbonic  acid  in  sunlight;  undei^eB  decompoiiiioii  into  per- 
carbonic  acid  and  the  elements  of  formaldehyde,  according  to  the 
equation 

3H,C0a  =  2H,C04  +  |C  4-  H,0|. 

The  peroarboaic  acid  may  afterwarde  decompose  into  carhonic 
anhydride  and  hydrogen  peroxide,  B.2CO.  =  CO^  +  H^O:.  To 
these  reactions,  he  attribntea  the  presence  of  hydrogen  pero^de  in  the 

atmosphere. 

A  cold,  saturated,  and  filtered  solution  of  Tiraninm  acetate,  contaiu- 
ing  1  per  ceut.  ol  freshly-diauiiud  dietiijianiiine,  gives  a  violet 
ooloration  when  exposed  to  the  aimnltaneoiui  action  of  carbonic 
anhydride  and  strong  sunlight,  although  it  is  niwffected  in  this  sense 
by  either  of  these  agents  separately*  This  mast  be  due  to  the  forma- 
tion of  formaldehyde  and  of  a  compound  (percarbonic  acid),  which 
will  oxidise  the  leuco-base  prodnoed  by  the  action  of  the  formaldehyde 
on  the  diethylaniline,  J.  W, 

DecompoBitlcm  of  Hydrozylamlne  by  Soditim  Hydroxide. 
By  8.  EOLOTOPF  (J.Busa.  Chem,  8oc^  26,  295^-296).*— An  aqneons 
solution  coniainiug  6  grams  of  hydroxjlamine  sulphate  and  12  grama 
of  sodium  hydroxide  in  90  c.c.  was  allowed  to  remain  for  several  days 
at  the  ordinary  temperature.  It  was  flien  found  that  all  the  hydip- 
oxylanune  had  decomposed  in  the  sense  oi  ilio  following  equations 

3NH3O  =  NH3  +      +  m.o, 

4NH,0  =  2NH,  +  N,0  +  aH^O,      .  r 

3NH,0  =  2NH3  4-  HNO,  +  H,0. 

Hydroxylamine  sulphate  contains  17  07  per  cent,  of  nitrog^en,  which 
was  found  to  be  distributed  amongst  the  products  of  decomposition  as 


foUows. 

Nitrogen  in  ammonin  «   7*12  per  cent. 

sodium  nitrite  0*39  „ 

„        nitrous  oxide   2*2iJ  „ 

Free  nitrogen  •  6  68  „ 


16-41  „ 

When  hydroxylamine  is  oxidisnd  by  the  cjxicalaled  quantity  of 
sodium  hypobrumito  in  alkaiiuu  hulution,  and  by  potassium  pctmuu* 
ganate  in  aeid  solution,  by ponitrous  acid  is  formed  in  smsll  quantities, 
probably  from  the  action  of  the  nitrous  acid  primarily  obtained  on 
the  excess  of  hydroxylamine.  J.  W. 

Compounds  of  Hydroxylamine  with  Metallic  Salts.  By  W. 
FtLUT  {her.,  27,  4<>1 — 'K)G). — Tlio  followitrg  compounds  jiuvo  been 
prepai-ed.  CoC)2,2Nll30  is  obtained  by  iicaiiiig  cobalt  chloride  wilii 
UTcboxylamine  hydrochloride  and  a  iittle  free  hydxosnrlamine  in 
auBohoko  solution,  on  the  water  bath,  in  an  atmosphere  of  hydro^fen. 
It  Ibrms  pink  crystals,  which  decompose  h\  the  air,  more  rapidly 
«rhen  «xposed  (o  lights  wiUi  formation  of  nitrous  acid*  but  may  be 
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preserved  in  closed  vessels;  when  heated,  ifc  decomposes  saddeulj, 
with  formation  of  vapours  of  ammonia  and  ammoninm  chloride. 

CoSOijNHaO  +  2HsO  ia  prepared  in  a  similar  manner,  aqneOQs 
solatioos  being,  however,  employed.   It  is  ioioluble  in  cold  water, 

bat  dissolvcH  in  hot  Avater;  oxidation,  accompanied  by  the  separation 
of  n  brown  product,  liowever,  soon  <Hn-urs  in  the  solution.  The  salt 
is  niun;  stable  than  the  chloride,  and  maj  be  preserved  for  some  time 
in  the  air. 

CoOCI,2NHsO  is  an  nnstable  insolublo  snbstance,  obtained  by 
passing  oxjgen,  under  an  extra  pressnre  of  ^  atmoephere,  into  an 
alcoholic  solution  of  cobalt  chloride  and  free  hjdroxjlamine.  Wben 

this  compound  \^  snspcndcd  in  cooled  alcohol  and  treated  with 
alcoholic  liydrochloric  acid,  the  salt,  CoCl^fiXH^jO,  is  formed  as  a 
jellow,  ciystulliiit)  precipitate;  t!ie  latter  dissolves  in  aciditied  water, 
crystallises  in  the  moncsyrauietric  system,  and  is  dissolved  without 
decomposition  by  concentrated  snlpbnric  acid ;  it  corresponds  in  com* 
position  witb  Inteocobalt  chloride.  When  ammonium  oxalate  ia 
added  to  its  aqueous  solution,  a  precipitate,  consisting  of  yellow 
needles  of  the  composition  Co2(C204)3,12NH30,  is  formed. 

MnClj,2XH,0  \h  a  very  stable  substance,  and  only  decompoj^os-  at 
150—160°  iMnSO,,"!SrH,0  -}-  2H,0  is  a  white  powder,  insoluble  in 
water.  Attempts  to  obtain  additive  products  with  salts  of  copper  and 
mercury  proved  unsnocessfbl.  A.  H. 

Diamidophosphorio  aoid  and  Diamidotrihydroxyphospliorio 
acid.  By  IT.  N.  Stoker  (Ber.,  27,  565  -  567).— I>i'anii(io.or^^o- 
phosphorir  acid  is  obtained  in  a  similar  manner  to  the  monamido-Mfid 
(Abstr,  18!'3,  i,  -^6),  by  treat  injir  the  dichlorido  of  phen ylphosplioricr 
Acid  with  aqueous  ammonia,  and  hydrolysiug  the  product,  it  is  a 
crystalline  substance,  whicb  is  stable  when  dry,  and  is  readily  de- 
composed  by  acids,  but  is  scarcely  attacked  by  boiling  aqueous  alkalis. 
Nitrous  acid  converts  it,  first,  into  monamidophosphoric  acid,  and  then 
into  orthophosphoric  acid  itself.  With  the  alkali  metals  and-alkaline 
«arth  metals,  it  forms  salt.*?,  which  are  remarkably  solnble  in  water, 
and  do  not  crystallise.  The  si'lv  r  salt,  P0(NHj)2*0Acf,  crystallises 
well ;  a  second  silver  salt  is  also  kuown,  which  has  the  composition 
P(NH)(Nll3)(0Ag)„  and  is  amorphous.  When  this  substance  is 
hoiled  with  water  or  allowed  to  remain  for  two  days  under  cold 
wattf,  it  is  converted  into  the  primary  salt,  and  a  splendid  dark  red 
salt,  which  probably  has  the  composition  P(NAg)(NHAg)(0Ag)2, 
detonates  sliiihtly  when  heated,  and  is  decomposed  by  concentrated 
sulphuric  acid  with  production  of  flame. 

When  the  first- mentioned  salt  is  covered  with  aqueous  potasli  of 
moderate  concentration,  it  swells  np,  forming  a  stiff,  colourless  jelly, 
which,  on  dilution  with  water,  yields  a  remarkably  viscid  solution ; 
the  jelly  probably  contains  the  salt  P(NHa)2(0K)a'0Ag.  After  some 
liours,  colourless  needles  having  the  composition  P(NH,)i(OAg)t'OK, 
arc  deposited  from  this  jelly,  whilst  the  mother  b'qnor  contains 
pota.sslum  diamidophosphate  and  free  alkali.  If  these  needles 
are  washed  with  water,  decomposition  takes  place,  and  a  ycllow- 
•coloured    snbstance    of    the    formula    P(NHs)a(OAg)s  i's  {rve 
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formed,  which  again,  on  treatment  with  hot  water,  is  converted  into 
free  acid,  and  a  reddish-brown  snbBtenoe  contaming  4  atoms  of  silver, 
P(NHAg;2(0Ag),  0H ;  this  is  finally  oonrerted  into  the  red  salt, 
described  above,  by  boiling  with  water. 

If  the  viscid  solution,  already  referred  to,  be  farther  diluted 
with  water,  ft  rlenr,  wine-red  solnfion  is  obtaincrl,  from  which 
carl  onic  anhydride  pix'cipitates  an  amorphous  siib.^tauce,  which  in 
appearance  resembles  freshly  precipitated  ferric  hydroxide,  and  has 
the  composition  P(NHAg)i(OAg)a'OH  (see  above).  It  explodes 
feeblj  when  heated,  and  on  boiling  with  water  is  converted,  with  loss 
of  the  elements  of  water,  into  the  red  salt. 

If  the  jelly  is  ho  far  dilated  with  water  that  it  only  contains  2 — 3 
per  cent,  of  alkali,  a  bi*own,  amorphous  salt,  i^semblinr^  silver  oxide, 
is  deposited,  which  has  the  formula  P(NHAg)3(OAg)3.  In  the  dry 
state,  it  explodes  violently  when  rubbed,  heated,  or  brought  into  conr 
tact  with  concentrated  sulphuric  acid. 

Diamidophosphorio  acid  appears,  therefore,  to  be  capable  of  oonif 
bining  with  1  mol.  of  water  or  base  to  form  the  diamidc  of  a  penta* 
basic  phosphorie  aoid,  in  which  the  two  amido-groaps  play  the  part 
of  hydroxyUgfonps,  1  atom  of  hydrogen  in  each  being  replaceable  by 
metals.  A.  IL 

An  Application  of  Sodium  Silicate.  By  Q.  Gsisekueuieb 
{CompL  rend.,  118,  192 — 194). — ^In  order  to  ensure  the  complete 

bleaching  of  linen,  it  is  customary  to  increase  the  causticity  of  the 
ley,  and  to  prolong  the  time  of  boiling,  with  the  result  that  the  fabric 
is  often  iiijnred.  The  production  of  yellowish  or  brownish  patches  is 
usually  attributed  to  impurities  in  the  chemicals  used,  but  is  cfiiefiy 
due  to  the  presence  in  the  water  of  calcium  and  magnesium  salts, 
which  are  precipitated  on  the  fabric,  and  act  as  mordants,  fixing  the 
yellowish  oolonring  matter  of  the  ley.  This  injurious  effect  can  be 
prevented  by  adding  to  the  water  a  mixture  of  sodium  carbonate 
and  silicate ;  this  precipitates  calcium  and  magnesium  silicates  in  a 
floccnlent  form,  which  settles  rapidly,  does  not  aflhrre  to  the  fabi'ic, 
and  becomes  granular  arul  pnlverulent  on  boiling  with  water.  Thus 
pui'itied,  only  a  very  siaull  quimfny  uf  caustic  alkali  is  necessary,  the 
greater  part  of  the  saponiticaiiuii  being  etl'ected  by  means  of  the  lesi^ 
injurions  alkali  carbonate. 

A  convenient  form  in  which  to  use  sodium  silicate  is  to  add  from 
10  to  20  per  cent,  of  anhydrous  sodium  carbonate  to  a  saturated  solu* 
tion  of  sodium  silicate.  The  product  is  easily  handled,  and  remain.*; 
completely  soluble  in  water.  Further,  the  quantity  necessary  for  a 
particular  water  can  readily  be  calculated.  C.  H.  B, 

Reprodnottoii  of  Uie  Diaiiiond.  By  H.  Moibsav  {ChmpL  rmtd,^. 
118,  320—326). — ^Attempts  to  employ  bismuth,  in  placu  of  iron  or- 
silver,  in  the  preparation  of  carbon  under  high  pressure  (Abatr.,  1893, 

ii,  27rj)  were  unsiiceessfn],  the  fused  mass  exploding  violently  when, 
plunged  into  water,  i  urther  experiments  with  iron  have  confirmed 
the  previous  results  (loc.  cit.).  but  the  yield  of  diamoudii  of  sp.  gr, 
between  3  0  and  3'5  is  extreuiely  small.  Experiments  with  larger 
YOU  tXTI.  &  .  16 

Digitized  by  Google 


190 


ABSTEACTS  OF  OHKMJiQAIi  PAPEBS. 


qnantities  of  iron  fjfave  no  better  results,  seenttingly  becauso  of  Hio 
difficulty  of  saturating  the  metal  irifch  carbon.  Ill  order  to  obtain 
more  rapid  oooHng,  the  fuBod  iron  saturated  with  carbon  was  ponred 
into  a  canty  in  a  mass  of  iron  filings.  In  this  way  small,  rounded 
diamonds  were  obtained,  which  rarely  showed  any  crystalline  appear- 
ance, and  they  almost  nUvny<^  enclosed  black  specks.  They  have  a 
Bp.  ^r.  of  3*5,  Kcratch  rubies,  and  barn  readily  in  oxygen. 

The  molten  iron  cannot  be  cooled  in  tin,  because  of  the  readiness 
witb  which  the  two  metals  unite,  bat  it  can  be  cooled  by  pouring  it 
into  a  bath  of  melted  lead ;  small  globules  of  the  iron  nse  to  the 
surface,  and  are  cooled  and  solidified  before  they  reach  it.  When 
these  solidified  globules  are  treated  with  acids  in  the  usual  way,  the 
yield  of  diamonds  is  somewhat  better,  and  they  arc  very  limpid,  have 
no  black  enelosarcs,  and  some  show  distinct  crystallisation.  They 
bIbo  show,  in  many  cases,  parallel  strise,  and  impressions  of  cubes 
similar  to  those  observed  on  certain  natural  diamonds.  Two  of  the 
specimeus  broke  spontaneoosly  some  time  after  preparatbn*  One  of 
tta^  crystals  showed  distinctly  curved  faces.  Some  of  the  diamonds 
show  smooth  and  briUiant  suzfaces,  whilst  others  have  a  granular 
surface,  such  as  is  frequently  seen  on  natural  diamonds  Some  of  the 
cryHtalfi  were  found  by  Bouchardat  to  be  trapczohedrons  with  12 
faces.  "With  convergent  polarised  li^^fht,  some  of  the  crystals  showed 
no  coloi-ation,  whilst  others  showed  feeble  colouM,  much  less  intense 
than  the  colours  obsenred  with  many  natural  crystals  under  similar 
conditions.  From  the  appearance  of  the  crystals,  it  seems  probable 
that  carbon,  like  iodine  and  arsenic,  changes  at  the  ordinary  pressure, 
and  at  a  sufficiently  high  temperatnrc,  from  the  <?o]id  to  the  traseona 
state,  but  under  a  very  high  pressure  can  be  licjuefied,  and  remain  in 
Buperfusion,  taking  a  eiystalline  form  when  it  solidities. 

Further  experiments  with  silver  satui-ated  with  carbon  gave  results 
similar  to  those  prcTiously  described  (Joe.  cit.),  but  only  black 
diamonds  were  obtained. 

0<ti55  gram  of  diamonds  heavier  then  methylene  iodide  gKWB 
(M)496  ffram  of  carbonic  anhydride  and  0  0025  gram  of  ash. 

®  C.  H.  B 

Behaviour  of  the  Liquid  Alloy  of  Sodium  and  Potassium 
in  Contact  witli  Dry  Oxygea  Gas.  By  G.  iS.  Johnson  (^Chem. 
News,  69,  20). — The  liquid  alloy  of  sodium  and  potassium  remains 
unaltered  in  dry  oxygen  gas  at  the  ordinary  temperature,  but  at  a 
temperatnie  below  redness  it  kindles  and  bums  with  explosive 
vicience.  D.  A.  L. 

Pentahydrates  of  Sodium  Bromide  and  Sodium  Iodide.  By 
I.  Panfilokf  (/.  Ross.  Ofiem,  <S'oc.,  25,  272 — 275).— The  pentahydrato 
of  sodium  iodide  is  obtained  by  ooolinff  a  solution  of  sodium  iodide 
(100  grams)  in  water  (50  c.c.)  to  ^iS^,  the  temperature  rising  to 
—13*6*  when  the  crystallisation  begins.  At  —10%  it  passes  into  the 
dihydrate  and  water. 

The  pentahydnjfe  of  sodium  bromide  crystallises  hIowIj  from  a 
strong  aqueous  fiolutioii  at  theout-do«i[  wuiter-  temperature  in  Russia. 
It  decomposes  into  the  dihydrate  and  water  at  —26".  J.  W. 
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Hydrogel  and  Crystalline  Hydrate  of  Copper  Oxide.  By  J, 
M.  VAX  Bk.mmelen  (Zeif.  amrg.  Chern.^  5,  466 — 4ij3).— The  colloidal 
hydrate  (li^diogel)  is  purified  by  repeated  and  rapid  washing  with 
largQ  qaantities  of  cold  wator  (1  litre  per  gram),  the  mass  being 
eolkcted  on  a  cloth  filter  after  eacb  washing,  and  the  operation  not 
lasting  more  than  an  hour,  to  avoid  change  of  oolonr.  The  pnro 
hydrogel  is  a  thick,  bright  blue  jelly,  which,  after  pressing  between 
porous  earthenware  for  two  honrs,  still  contains  a  Iat^b  quantity 
(20  mols.)  of  "  water  of  absorption."  It  retains  its  colour  under 
water  at  the  ordinary  temperatoi'e  for  several  days,  whether  in  the 
dark  or  in  sanlight,  bnt  in  hot  water,  unlike  the  crystalline  variety, 
undergoes  gradnal  modification,  Iha  ooloar  changing  to  green.  When, 
exposed  at  the  ordinary  temperatnre  to  an  artificially  dried  atmo- 
aphere,  it  loses  water  antil  its  vaponr  pressure  is  eqoal  to  that  of  the 
aqueous  vapour  in  the  ntmosphere,  and  when  the  pressnre  is  zero,  the 
composition  approaches  the  limit  ruO,H,0.  This  last  molecule  of 
water  is  only  partially  eliminated  at  100°;  the  second,  although  not 
8o  tenaciously  attached,  is  mord  firmly  combined  than  the  othern,  the 
number  of  which  Tariest  aa  before  sUited,  with  the  pressnre.  With 
the  elimination  of  water,  the  compound  becomes  more  stable,  and 
like  the  crystalline  hydrate  in  character,  whilst  the  esse  with 
which  the  water  is  eliminated  diminishes  as  time  e]ftp«=!e«! ;  alkalis, 
however,  facilitate  the  ellminatiou.  Tlie  dried  substance  absorbs  a 
certain  amount  (4  mols.)  o[  the  water  again,  when  exposed  to  a  moist 
atmosphere,  the  exact  amonnt  depending,  as  before,  on  the  pressure 
of  the  aqueous  vaponr  in  the  atmosphere.  The  hydrogel  is  stable 
towards  alkalis  and  alkali  salts^  bnt  precipitates  bromides  and 
iodides,  almost  completely,  as  bsdo  eaproos  compounds ;  tiie.freeher 

the  prcpnration,  the  more  vij^oroTi'^  the  action. 

The  !  rvstalline  hydrate,  ('u(  ),i^ljO,  prepared  by  the  slow  action  of 
dilute  alkalis  on  various  eupper  salts  in  the  cold,  in  not  affected  by 
alkalis  or  by  heat,  and  may  be  boiled  with  water  without  undergoing 
any  change.  The  assumption  of  this  stable  form  is  in  some  way 
comnected  with  the  action  of  the  alkali,  as  the  same  phenomenon  is 
obaenred  with  beryllia  and  alomina.  Jh.  W* 

Interaction  of  Ferric  Chloride  with  Fotaesium  and  Hydro- 
gen  Iodides.  By  K.  Seubekt  and  A.  Dorrer  (Zeit.  armrg.  Chfrn., 
5,  411 — 430). — A  continuation  of  pi-evious  work  (Abatr.,  Ib^^!, 
ii,  140).  The  action  with  hydrogen  iodide  closely  resembles  that 
with  potassium  iodide.  With  molecular  proportions  (FeCIa  *•  HI), 
the  yield  of  iodine  never  approaches  the  theoretical,  though  it  in* 
creases  strridily  with  the  time,  fi'om  38  2  poi*  cent,  in  15  minnfcs  to  a 
maximum  of  7',V2  per  cent,  in  58  day.s.  Wit  li  iiicj  easing  proportions 
of  hydrof^en  iodide,  but  the  same  eoncentr;itu)ii  oi  ferric  chloride,  the 
yield  ahio  increases,  reaching  95*4  per  ceul.  hi  1^  mmutea,  and  a 
maximum  of  98*9  per  cent,  in  17  hours  with  the  ratio  FeCU:5HI,  and 
99-0  and  lOO'S  per  cent,  in  18  hours  with  the  ratios  FeCUtlOHI  and 
Fe61» :  15HI  respectively.  With  the  ratio  lOFeClitHI,  and  the  same 
concent rnf  ion  of  hydrogen  iodide  as  in  the  tii*st  experiment,  73*2  per 
cent,  oi  the  theoretical  amount  of  iodine  is  liberated  in  15  minutes, 

1<J— 2 
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Rnd  98  per  cent,  in  2.")  Lours;  with  the  mtios  15FeCl3:fl.I  aud 
20FeCl8 :  HI,  97  8  and  100  per  cent,  respectively  in  18  bonrs. 

Oootinaioff  tbe  experiraents  with  potassiam  iodide,  the  yield  dimin* 
iflhes  with  toe  conoentration,  and,  finally,  almost  Tanishea.  Mixed 
in  molecnlar  proportion  and  at  concentrations  twice  and  fonr  titnoa 
that  in  the  provious  experiments,  the  yield,  in  about  42  houi-s,  in* 
creases  from  5'J"9  per  cent,  to  67'5  (70'3  in  143  hours)  and  75*2  per 
cent.,  whilst  at  half  the  concentration  it  diminishes  to  50"6.  at  one- 
fifth  to  41'0,  at  one-thirtieth  to  5  35,  aud  at  one-fortieth  to  125  pep 
cent.  The  effect  of  dilation  on  the  influence  of  excess  of  cither  sub- 
stance  is  to  decrease  the  rate  at  which  the  yield  attains  the  maximam, 
both  with  regard  to  time  and  to  the  ratios  of  the  reacting  masses. 

The  influence  of  temperatare  on  the  action  is  distinctly  onfavoor* 
able,  owing  to  the  proripitaf  ion  of  ferric  oxychloride,  and  consequent 
removal  of  iron  from  the  sphere  of  action;  this  hye-action  may,  how- 
ever, be  eliminated  by  the  addition  of  hydrochloric  acid  in  the  ratio 
FeCla:3HCl.  The  immediate  yield  (3u  minutes)  with  the  i-atio 
FeClst  KI  then  increasee  from  89*9  to  79*5  per  cent.,  bnt  diminishes 
on  keeping  at  the  ordinarv  temperature,  owing  to  the  reabsorption  of 
iodine,  a  limit  being  reached  in  41  houra,  practically  identical  with 
thnt  attained  by  a  similar  nnheatod  mixture,  or  hy  a  mixture,  in 
molecular  pi-oportion,  of  ferric  chloride  and  hydrogen  iodide  of  the 
same  concentration.  The  same  phenomenon  occurs  with  other  ratios 
of  ferric  chloride  to  potassium  iodide. 

It  18  thus  evident  that  the  action  follows  the  coarse  indicated  hy 
the  nsnally  accepted  equation,  FeBs  +  MI  =  FeRs  +  MR  +  I,  only 
under  rery  strictly  defined  and  special  conditions.  This  is  to  bo 
ar'counted  for  on  the  hypothesis  that  the  action  is  reversible  in  fho 
sense  expressed  by  the  equation  FeK,  -|-  MR  +  I  =  FeRj  4-  MI,  in 
which  ca.se  the  maximum  uv  limiting'  yield  in  the  foregoing  experi- 
ments corresponds  with  the  point  of  equilibrium  at  which  the  velocities 
of  the  opposing  reactions  are  eqnal.  That  this  supposition  is  correct 
is  evident  from  the  rosnit  of  the  interaction  of  yarions  molecnlar  pro- 
portions of  iodine  with  a  mixture  of  torons  and  pota  ssium  chlondes 
m  molecular  proportion  ;  in  every  case,  the  amount  of  iodine  remain- 
ing after  CO  hours  corresponds  with  that  liberated  by  an  equivalent 
mixture  of  ferric  chloride  mu]  potassium  iodide  in  the  same  time.  It 
is  only  in  extreme  cases,  therefore,  that  the  amount  of  iodine  corre- 
sponding with  the  first  equation  will  be  liberated.  Tbe  reason  that 
the  full  amount  is  liberated  in  the  analytical  processes  of  Topf  (Abstr., 
1887,  998)  and  Stortenbeker  (Abstr.,  1890,  1185)  is  that  either  the 
iron  or  the  iodine  is  removed  from  the  sphere  of  action,  in  the  one  case 
by  the  pi*ecipitation  of  basic  ferric  acetate,  in  the  other  by  the  distiU 
lation  of  hydrogen  iodide. 

As  to  the  mechanism  of  the  action,  it  is  most  improbable  that  the 
chlorine  of  the  potassium  chloride  is  displaced  by  free  iodine,  and 
another  explanation  must  be  looked  for.  It  appears  that  a  mixture  of 
Tery  dilute  solutions  of  ferric  chloride  and  potassium  iodide  exhibitdy 
after  a  long  time,  a  yellowish-brown  colonr,  which  is  not  destroyed  by 
thiosulphate,  and  is  much  deeper  thai)  that  of  a  solution  of  fervfe 
chloride  of  corresponding  strength.   It  seems  to  be  due  to  ferric 


Digitized  by  Google 


XNOaGANlO  OUSMISTET, 


193 


ctloi iodide,  FeCi,T,  a  compound  conesponding  with  Lenormand*s 
cUarobvomide,  F«CUBr  (Abstr.,  1693,  ii,  377),  for  a  mixture  of 
nenfcnt  aqneons  ferrous  chloride  with  alcoholic  iodine  exhibits  also 
A  brownisb'Ted  colour,  which  is  likewise  not  due  to  free  iodine.  The 
snbstanci^  is  not  ferric  oxychloride,  FeOJ»*OH,  for  iodine  is  liberated 
on  dilation  with  water,  which  could  scarcely  be  the  case  if  the  oxy- 
chloride had  been  formed  in  acco?-flance  with  the  equation  FeCls  T 
+  H^O  =  Fori.-OH  +  HI.  The  amount  of  iodine  liberated  corre- 
sponds, too,  wiLli  that  contained  in  the  chloriodide.  Attempts  to 
obtain  the  compound  in  the  solid  state  by  evaporating  the  solvent 
yielded,  however,  only  mixtures  of  its  proximate  constituents. 

If  this  chloriodide,  then,  is  formed  as  an  intermediate  product,  the 
mechanism  of  the  whole  action  is  clear.  The  chlorioaide  is  first 
fffodnced  in  aooordanoe  with  the  equation  FeCU  +  KI  =  FeGltl  + 
KCl,  and  then  flecomposed,  more  or  less  completply,  into  ferrous 
'•blonde  and  free  iodine,  according  to  conditions  of  time,  concentra- 
tion, temperatui'e,  and  mass.  But,  since  the  latter  reaction  is  reversible, 
the  chloriodide,  and,  probai)ly,  the  chloride,  are  formed  a^in  until 
cqoilibrium  is  attained,  the  actual  position  of  the  point  of  equilibrium 
depending  on  the  conditions. 

There  is  thus  no  need  to  assume,  with  Garuegie  (Abstr.,  1689»  1113), 
that  potsssium  iodide  is  a  direct  redncing  agent,  nor,  if  means  he 
taken  to  remove  one  of  the  products  from  the  sphere  of  action, 
to  require  more  ihnn  1  mol.  of  potassium  irniide  for  eneh  mol.  of 
ferric  rhioride.  Duties' e([uation,  FrClj  -f  3Ki  =  FcU  +  .'iKCl  +  I, 
cannot,  in  any  esse,  be  true,  for  uikIlt  the  least  favourable  conditions 
of  ina&<,  GO  percent,  of  the  iudinc  lu  the  potassium  iodide  is  ]il>erated. 

Jk.  W. 

FhosphochromatMI.  By U.Bio^i del  {Compt.retid.,  118, 194—195). 
— ^When  a  highly  concentrated  solution  of  phosphoric  and  chromic 
iicids,  containing  8  mols.  of  the  latter  to  I  mol.  of  the  former,  is 
mixed  with  threj-fonrths  of  a  molecular  proportion  of  potassium 
carbonate,  the  salt,  ^KoO.PjOs.SCrOa,  is  precipitated  in  the  form  of 
fe^mall.  «hort  prisms.  If  the  solution  contains  only  2  mols.  of  chromic 
mcid,  the  product  is  2K30,P,Oft,4Cr03,U30,  which  crystallises  in 
oeedles.  If  the  latter  solution,  however,  is  mixed  with  some  crystals 
«f  the  first  salt,  the  precipitate  at  first  consists  of  this  salt,  which, 
howe\  I  r.  if  left  in  contact  with  the  liquid,  is  converted  into  the  second 
salt.   The  salt,  3K,0,P,0«,8CrO„  is  conyerted  into  tiie  salt 

2K,0,P,05,4Cr03,H20, 

bv  treatment  with  water  or  a  saturated  solution  of  potassium  di- 
chromate.  C.  H.  B. 

Phospboraiimdio  Acidi  and  their  Salhk  By  C.  FEnosBm 

{ZeU.  anorg,  Ohem,^  5,  437 — 465 ;  compare  Abstr.,  1890,  1067). — 
Although  the  vanadates  are  usually  regarded  as  strictly  analogons  to 
the  phosphates,  they  do  not  correspond  with  tliem  in  all  respects. 
Tliey  show,  for  instjineo,  a  much  greater  tendency  to  form  acid  salts. 
When  sodium  mctaphosphato  and  vanadate  are  brought  together  in 
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solntion,  tbe  pbosphate  10  oonyerted  into  trisodimn  ortbophosphatev 
wbilst  tbe  Tflaadato  awnmes  Bome  siicb  form  as  tbe  acid  salti 

5NaaO,8V,0.  +  .19HA 

or,  if  potassium  clildnde  is  prcsenf,  an  isomorplious  mi'xtnre  of 
potassium  and  Hudiuni  salts  of  a  similar  chaructcr.  Monosodiuut 

orUiopbospbato  bebares  in  nmeb  tbe  same  maneer,  and  potaanuiQ 
pyrophosphate  and  pyroyanadate  interact  in  a  similar  wajr. 

On  the  other  hand,  it  seems  tbat  tbe  dark,reddieb-brown  purpurea" 
talis  {he.  cit.),  obtained  from  mixtnros  of  monnpotassinm  orthophosph- 
ate  and  potassium  niotnvanadnto,  or  of  potassinm  mctavanadat©  and 
phosphoric  acid  under  eeitain  soruewhat  indefinite  conditions  are 
isomorphous  mixtures  of  monopotassiam  phospiiatu  and  vanadate. 
Although  tbe  ealti  obtained  in  this  way  in  reotan^lar  plates  are 
somewhat  variable  in  composition,  tbe  ratio  d  bssio  to  acid  oxide 
tends  towards  1  :  2,  and,  in  some  cases,  reaches  that  figure,  whilst 
the  ratio  of  phosphoric  to  vanadic  acids  approaches  1  :  12.  They 
may  thus  be  regarded  as  potassium  divanadate,  K»0,2V205,  in  which 
a  portion  of  the  vanadic  oxide  is  isomorphously  displaced  by  ydios- 
phoric  oxide.  Similar  instances  of  isomorphous  substitution  of 
vanadium  b^  phosphorus  occnr  in  tbe  natural  com])ound8  eusynchite 
and  vaaadinite.  Since,  to  form  sncb  isomorphous  mixtures,  potassinm 
divanadate  must  be  isomorpbonswithmonopotassinm  orthophosphate, 
it  would  seem  that  the  present  nomenclature  of  the  vanadates  requires 
revision.  It  was  incidentally  olisprvod  tlmt  tlie  pupurro-salts  obtniT^  d 
by  the  iuidition  of  the  proper  amount  ot  mtrie  acid  to  mixtures  of 
potassium  metavauadate  and  dipotassium  orthopiiosphatc  were  always 
co9taminated  with  nitric  acid,  and  it  is  possible  that  this  may  also 
exist  in  isomorpbons  replscement  of  Tanadic  acid,  since  nitrogen  be> 
longs  to  tbe  same  periodic  group  as  vanadium  and  phosplioi-us. 

The  yellow,  crystalline,  luteo-campoundt  KaO,VtOs»PsO«  {loe.  cit,)p 
may  be  regarded  either  as  having  the  constitntiou 

OH*PO(OK)-0*VOt, 

with  vanadozyl  functioning  as  base,  or  as  an  isomorphous  mixtors* 
similar  in  chaiaoter  to  tbe  purpureo-componnd.  Tbe  constancy  and 
equality  of  the  ratio  of  phosphoric  to  vanadic  oxide  is  not  out  of 
harmony  with  the  latter  view,  for  similar  compounds  are  known  in 

biLrytocalcite  and  zinc  copper  snlpTiafe.  Another  luteo-com pound  may 
bo  re^iu  (lr(i  as  a  mixture  having  tin?  c  (uu]  osition  PO(OK)a*0'VO-  -h 
OH'FO(OK)*0*VOt,  analogous  to  sodium  diphosphate.  Others  ai-e 
still  more  complex. 

When  an  excess  of  base  is  present  in  a  mixture  fi^m  wbieb  pms 
pnzeo-  or  Inteo-componnds  might  otherwise  be  expected,  colovriess, 
ctystalline  compounds  separate,  consisting  of  isomorphous  mixtnzesof 
potflPsinm  metavauadate  and  monopotassium  orthophosphnte  con- 
taminated with  dipotassium  orthophosphate.  Jn.  W. 
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Analyses  of  the  Mineral  Combustible  Gases  of  Torre  and 
Salsomaggiore.  By  D.  Gibbbtini  and  A.  Picoikimi  (OocioUo,  23, 
u,  559 — 576). — ^The  authors  have  analyaed  a  natural  gag  which  issacs 
at  Tone  in  Parma;  it  is  accompanied  by  water  of  alkaliue  reaction 
and  a  small  proportion  of  petroleum.  The  gas  contains  about  95  per 
cent,  by  volumoof  methane  and  0  12  per  cent  of  carbonic  oxide.  A 
gas  containing  91  per  cent,  of  methane  issne.s  at  Salsumagjciore,  and 
is  utilised  as  a  source  u£  heat  and  light.    1  uli  analvses  are  c^iven. 

W.  J.  P. 

Kaily  Xaim«stoiiai«  By  H.  Li  Ghatbliir  {Compt,  rend.^  UB, 
262 — 264). — Marls  and  marly  Umestones  are  generally  regarded  as 
intimate  mixtures  of  calcium  carbonate  with  clay.    The  author  has 

previously  shown  that  true  clay  consists  of  a  mixture  of  quartz  with 
an  aluminium  silicate,  AUOj/JSjC ),,2H30,  which  is  distinctly  cryHtidline, 
loses  water  at  about  600°  if  nipidly  heated,  and  liberates  heat  suddenly 
at  950*.  He  finds,  bowever,  that  the  residues  left  after  treating 
marly  limestones  with  acetic  acid  never  show  the  characteristic  pro- 
perties of  true  clays.  They  are  richer  in  silica,  although  they  con- 
tain no  admixture  of  quartz  ;  they  lose  their  water  at  a  lower  tempera- 
ture,  show  no  sndden  liberation  of  heat  nt  n  hi'j^li  temperntnre,  and 
are  Bomoiimes  amorpliou.s,  sometimes  crvstiilliue,  but  never  .sliow  the 
crystalline  form  of  true  clay.  The  compo.sition  of  the  residue  vartefi 
greatly  with  different  marls ;  SiOa,  51'6  to  661  per  cent. ;  AljOa,  16  1 
to  21*2;  FcaO,,  3*6  to  7*2 ;  H,0, 9  0  to  19;5.  The  hydranlic  limestone 
from  the  Congo  leavas  a  residue  which  is  distincuy  crystalline,  and 
has  the  composition  2MgO,4SiOi,H,0.  0.  H.  B. 

Oocnrrence  of  Diamonds  in  Meteorites.  By  0.  W  Hun h.nc- 
TON  {Proc.  Amer.  Acad.^  2Q J  2041— 2\i). — In  order  to  demonstrate  that 
true  diamonds  occur  in  meteorites,  the  author  dissolved  many  pounds 
of  the  GaSon  Diablo  iron  in  order  to  obtain  enough  diamond  dost  to 
use  for  catting  rough  diamonds.  Abont  200  lbs.  of  the  iron  was 
enAmined,  and  the  most  promising  pieces  were  dissolved*  Abont  hall 
a  carat  of  diamond  powder*  was  finally  obtained,  bein-jf  separated  by 
its  sp.  pr.  from  a  very  larp^e  quantity  of  amorphous  carbou. 

Tilt"  piirticles  varied  fn>m  coloui'iess,  through  yellow  and  bine,  to 
black.  The  diamond-cutting  experiment  was  perfectly  successful. 
Tbm  anther's  work  establishes  the  fact  that  the  Caflon  Diablo  iron 
contains  tme  diamonds,  and  not  any  new  allotropic  form  of  carbon. 

B*  M.  B. 

Analyses  of  German  Mineral  Springs.  By  W.  Thornkr  (Chem. 

Eeit.  17,  1411 — 1412). — The  author  gives  the  rennUs  nf  analv.scs  of 
the  vvatt  r  from  (1)  the  Stalil  spring',  and  (2)  the  AngtiUka  Kpring-  at 
Tduni&stein,  (H)  the  Wilhelms  Hpriug,  and  (4)  the  new  sprxug  at 
Meile,  and  (5)  the  salphnr  spring  at  Levem*  The  vesiUts  wece  as 
loUowSy  in  grams  per  litrSb 
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Physiological  Chemistry, 


Changes  of  Substance  in  the  Horse.   By  F.  LEHiuHir,  O. 

HaGEMANN,  and  N.  ZuNTZ  {Landw.  ,lahrl.,  23,  125—165;  compare 
Abstr.,  1869,  Oil ;  1890,  1170).— The  objection  has  been  made  to  the 
authors'  previous  experiments  that  thej  were  of  too  short  duration 
for  the  accurate  estimation  of  the  changes  of  a  ivhole  day.  The  iirRt 
experiments  now  described  were  made  in  a  Pettenkofer  apparatus, 
which  consists  of  a  large  case,  in  which  the  horse  is  placed,  provided 
with  windows  and  with  pipes,  t&c.,  90  that  the  air  may  be  withdrawn 
and  renewed  as  required  These  expcriTncTit^^  Instrd  over  24  hours. 
The  daily  weight  of  the  horse,  the  nTrount  and  composition  of  food 
and  excrement  -were  determined,  oh  well  as  the  amount  of  carbonic 
anhydride  of  the  respii-atory  gases  before  and  after  ignition.  Other 
ex|>eriment8  were  madct  in  which  the  earlier  method  (obtaining  the 
gases  directly  from  the  trachea)  and  the  Pettenkofer  method  were 
combined  ;  these  experiments  lasted  each  about  10  hours.  It  was 
thus  lioj  1  (I  to  ol)fain  trustwortliy  dntn  !is  \o  the  composition  of  the 
gases  Liveu  off  tlnougli  the  skin  and  intestines,  inasmuch  as  the 
Petttiikofer  method  g^ives  the  total  pases,  and  the  traehea  niefhod  tho 
gases  from  the  lungs  alone.  Earlier  expermieutH  on  the  bkui  respira* 
tion,  ss  well  as  those  made  by  Oerlach,  seemed  to  indicate  that  the 
amount  oi  csrbonic  anhydride  so  lost  was  Tery  smalli  hardly  more 
than  1  per  cent,  of  that  giren  off  by  the  lang8« 
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'  The  antboiB  expressed  the  opiuion  in  their  former  paper  that  the 
greater  part  (about  three-quarters)  of  tho  intestinal  gases  were 
aeetcted  through  the  Iiing^ ;  this  Tiew,  which  was  fnnnded  on  Taeke's 
renilta  ("  Bcde  u  t  ung  der  brennharen  Gase  im  thierisehen  OrganiBmiiB/' 
Inaug.  Dttt^  BerUn^  1864),  is  now  shown  to  be  erroneous,  ns  far  as 
horses  nre  corifcT-npfT.  Tacke's  rcsnlfR,  the  correctness  of  whicli  is  not 
donbteil,  were  inado  with  rabbits,  and  cannot  he  applied  to  horses 

As  regards  the  composition  of  tho  intestinal  o:a8es  r.f  horses,  .seveml 
KUDpIes  of  gas  were  directly  collected  for  analysts.  The  collection  of 
samples  bad  to  be  done  with  great  care,  to  avoid  the  admiztnre  of  air, 
as  it  was  fonnd  that  the  pressare  in  the  rectum  is  less  than  that  of 
the  atmosphere.  The  average  perceotage  composition  of  fonr  samples 
of  intestinal  gas  was  as  follows. 

OOj,  OH^.  Nf 

22-49  59-92  2*59  15  00 

Fonr  more  samples  were  taken  from  an  old  horse  which  had  been 
fed  for  a  week  with  oats  (8  kilos.)*  bay  (2  kilos.)*  and  chafi*  (0*5  kilo, 
per  day)  ;  the  average  composition  was — 

CO,.  CH<.  Hj.  N,. 

:>S17   •  2:i5  22-56 

Tho  horse  was  then  killed,  and  Rampies  of  gas  immediately  taken 
from  the  ccecam  and  the  colon.    Tho  composition  of  the  gases  was — 

From  coBcnm  ••••  78*70  5*29  0*89  1512 
From  colon   72*74       17*28         0*84  914 

In  order  to  obtain  evidence  as  to  the  nature  of  the  gases  evolved 
daring  fmnentation  after  the  horse  was  killed,  weighed  amounts  of 
(1)  the  caecum,  (2)  the  colon,  and  (3)  a  mixture  of  fresh  fieoes  with 
water  were  fermented,  and  the  gases  collected.  The  percentage 
composition  was  as  follows. 


00^. 

CH4. 

1.  •  •  •  •  • 

95-96 

0*75 

2-91 

0-38 

93-3 

3-1 

2-4 

1*3 

58-47 

0*89 

36*96 

3*66 

The  results  obtained  "^ith  gases  collected  immediately  after  the 
horse  wna  killed,  bnt  especially  these  last  resnlts,  differ  ronsidcrnhly 
from  those  obtained  by  Tappciner  (Absti-.,  ii?b2,  240),  whicii  iijatie  it 
teem  probable  that  the  fermentation  remained  nncbanfled  for  some 
time  siter  death.  The  present  results  show  a  distinct  cbaoge  in  the 
character  of  the  fermentation  after  death,  the  marsh  gas  almost  dis- 
appearing (compare  Ellcnberger,  Physiol.^  1,  808:  ljUTio;witz,  Arch. 
v^Msens.  u.  prakt.  Thierheilktrnde^  Ifii,  ^7  ;  and  *Schierbeck,  Arch* 
ffyotenc.  16.  203). 

The  fulluwiiig  conclusions  are  drawn  i'rom  the  results  of  the  experi- 
inents.   The  gases  eznded  by  horses  containi  besides  carbonic  an- 
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hjdride,  some  meUuroe,  Che  amoimi  of  wliich  is,  howerer,  considero 
ablj  leM  than  that  produced  by  raminants.  The  aTeiage  daily 
amoTUit  of  methane  was  21*0  grams.  M.ydn>gen  was  found  (in  these 
experiments)  in  only  small  quantitiea,  not  more  than  1  gram  per  day. 

Most  of  the  methane  is  secreted  from  the  rectnm,  accompanied  with 
about  37"5  per  cent,  of  its  volume  of  carbonic  anhydnMo.  Apart 
from  the  carbonic  anhydride  from  the  langs,  the  horse  lost  daily 
73"9  litrcp,  of  which  Oo  G  litres  passed  throujrh  the  skin,  I'.m  litren 
throagh  the  rectum.  The  skin  respii-ation  amoauts  to  about  2*5  per 
cent,  of  the  lang  reapimtion.  In  the  measurement  of  the  long 
respiration  alone,  there  is  an  error  of  about  3  per  oeni.  When 
this  is  taken  into  acoonnt,  the  results  obtained  in  the  experiments  of 
short  duration  agree  with  the  2i4-hour  experiments  obtained  with 
Pettenkofcr's  apparatus.  As  reL'ards  the  practical  manag'emcnt  of 
horses,  there  is  much  evidence  of  the  effect  of  disturbances  in  the 
change  of  suhstunce.  Thus,  the  irritation  caused  by  the  presence  of 
a  few  flies  in  the  apparatus  caused  an  increase  in  the  production  of 
carbonic  anhydride  amounting  to  over  10  per  cent,  of  the  total  formed 
by  a  resting  horse.  N.  H.  M. 

Effect  on  the  Offspring  of  Calcium  Fhosplutta^  consumed 
during  the  Period  of  Gestation.  By  L.  Graffenberger  (Jour.f, 
Landw.,  41,  57 — 64) — The  results  of  Weiske's  experiments  {ibid., 
1888,  289)  on  the  effect  of  calcium  phosphate  on  the  weig-ht  and 
composition  of  young  rabbits  showed  an  increase  in  amount  of  bone, 
free  from  fat,  but  there  was  no  alteratiuu  in  composition,  and,  in  other 
respects,  phosphate  was  without  effect.  According  to  Lehmann  (Anm* 
Ohem.  Fharm.,  108,  357)  and  y.  Qohren  (Landw,  Venu^»Siai.t  8, 
161),  calciom  phosphate  is  digested  and  assimilated  by  animals; 
Hoppe-Seyler  {Med.  Chem.  Untereuch.,  Heft  11)  showed  that^  when 
mixed  with  human  food,  the  salt  is  eliminated  in  the  urine. 

In  the  experiments  now  described,  a  Utter  of  four  rabbits,  a  week 
old,  were  killed  with  chloroform  and  analysed ;  the  mother  rabbit 
was  then  fed  as  before,  but  with  addition  of  calcium  phospliat^  (some 
grams  per  day),  until  a  week  after  the  birth  of  the  next  litter.  The  five 
young  rabbits  were  then  IdUed  and  analysed.  Total  weight,  with  and 
without  skins,  dry  matter,  fat,  ash,  lime,  and  phosphoric  acid  were 
determined.  The  results  show  that  the  calcium  phosphate  was 
without  beneficial  effect.  .The  percentages  of  ash,  lime,  and  phosphoric 
acid  were  somewhat  diminished.  j^^.  H,  M. 

Substitution  of  Strontium  for  Calcium  in  the  Animal  Organ* 
ism.  By  H.  Weiske  (Landw.  Jahrb.,  23,  119 — 123). — A  reply  to 
the  portion  of  Haselhoff's  paper  (thia  vol.,  ii,  207)  dealing  with  the 
animal  organism.  The  autnor  maintains  that^  whilst  strontium  is  not 
a  poisoii,  animals  fed  with  it,  instead  of  with  calcium,  will  not 
and  that  whilst  strontium  may  be  conveyed  to  the  flesh  and  bones, 
it  is  not  a  substitute,  physiologically,  for  calcium  (compare 
Cremer,  8iUuitggber.  eL  Get.  Morph,  Fhynol,,  MuncheOf  7,  1*21) 

.N.  H.  M. 
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Excretion  of  Sulphur.  By  W.  J.  Smuh  {Fjliiyern  Archu\  55, 
542 — 549). — In  some  sulphur-contaiiiixig  organic  substances,  the  union 
ol  mlplrar  irtth  oftvlMm  is  so  sIroDg  tliat  the  chemioal  <)ecompoBitionB 
aeooraplished  m  the  Isody  are  unable  to  sever  them.  Sach  Riibstanoee, 
of  wlocH  aoetone-ethjJJlieFOaptoI  and  thiophen  may  be  taken  as 
iDBtanoee,  cause  no  increase  in  the  snlphuric  acid  of  the  urice.  The 
prcsrnt  cxpfn'moTits  on  a  show  efliylic  aulplilfle  may  be 

atlded  to  t!us  iist.  The  form  in  which  the  sulphur  leaves  the  hot^y 
was  not,  however,  determined.  These  three  snbRtiinces  have  this  in 
common,  that  the  sulphur  is  combined  thus,  :C  S  C:.  Nevertheless, 
there  are  sabstanccs,  sneh  as  carbamino-thioglycollic  acid,  containing 
(he  same  comhination  of  their  salphar  which  do  give  rise  to  an 
inerease  of  urinary  snlpbates.  W,  D.  H. 

Human  Psmcreatic  Ferments  in  Disease.  Bv  Y.  1).  Hatzris 
and  C.  A.  Crack-Cat-vf-kt  f  S''  Barlh.  Hofip.  Rep.,  29,  125-  14'2)  ~ 
23  pancreases  were  examined,  i  t  moved  at  varying  periods  nfti?r  deatii 
from  various  diseases,  nnd  compared  with  the  normal  pancreas  from 
a  case  of  accident.  The  methods  were  those  previously  adopted  by 
one  td  the  authors  (Ahstr.,  1893,  ii,  22). 

The  number  of  cases  is  too  small  for  general  oondtisions  to  be 
drawn.  But  the  stren^h  of  the  ferments  was  diminished  in  all 
esses,  and  markedly  so  m  some.  In  a  few  cases,  in  children,  it  was 
impossible  to  show  the  pro^^ence  of  any  ferments.  The  fat-splittinp: 
ferment  was  absent  in  about  linlf  the  cases,  the  milk-curdlingf  ferment 
in  fibout  half;  the  diastatic  ferment  was  markedly  diminished  in 
brain  cases,  and  to  a  less  extent  in  ail  t  ascs.  The  proteoly  tic  ferment 
was  tho  one  least  affected.  It  was,  however,  absent  or  feeble  in  cases 
of  pneumonia,  malignant  disease,  diabetes,  and  renal  disease. 

W.  D.  H. 

Albiunlxioiu  Ftoriottitis.  Bj  L.  Hugounenq  (Compt.  rend.,  118, 
149 — 150). — ^This  rare  disease  is  characterised  by  the  accnronlation 
onder  the  periosteum  of  a  liqnid  something  like  synovia.  The  liquid 
has  a  sp.  gr.  of  1020  to  1*035,  coagulates  on  heating  to  80%  and 
contains  a  nncleo-albumin  and  an  albumin  resembling  serom  albumin. 
It  frequently  has  fat  droplets  in  suspension. 

(joantitative  analysis  gave  the  following  results. 

Total  solids   8*39  per  cent. 

Nncleo-albumin   0*87  „ 

Albumin    5*61 

Succinic  acid,  urea,  fat,  and  other 

extractives   0*98  „ 

Ash    0*93  „ 

Containing— 

Sodium  chloride   0*43  per  cent. 

n     salphate.   0-04  '  „ 

„     phosphate   •  •  •  •  0  06      „  « 

carbonate  •«.•  0*22  „ 


Pot asRiVim  chloride. •••••••••  0"08 

Calcium  phosphate   0  05  „ 

VV.  D.  H. 
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Aotion  of  Selenium  and  Tellurium  on  the  Animal  Organism. 

By  F.  CzAPEK  and  J.  Weil  {Chepi.  Cmtr.,  1893,  ii,  1098;  from  Arch, 
es-p.  Path.  Pharm.,  32,  438 — 455). —No  direct  toxic  action  of  seleniam 
compounds  could  be  deministrated  on  cells;  bnt  they  act  poisonooslj 
on  the  animal  body  as  a  wiiole,  and  sclenitea  mot-e  so  than  solenateh. 
The  metal  is  not  poiflOBOos.  It  is  probable  that  ielenatee  are  re- 
daced  to  selenites  in  the  body.  Here  there  is  an  analogy  to  arBeoic  and 
its  conoponndR.  The  chief  difference  between  seleniam  and  tellurium 
is  in  the  way  it  leaves  the  body.  Tellurinm  is  more  rapidly  reduced  to 
the  metallic  state,  iv}ii(  h  is  Imrmless.  Both  elements,  like  arsenic, 
act  by  weakening  the  heart,  lowering  blood  pressure,  and  paralysing 
the  central  nervous  system.    Antimony  acts  in  a  similar  way. 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agrionltnro. 


Sulphhydrio   Fermentation  in  the  Black  Sea.     By  N, 

Zelinsky  (/.  Buss.  Chem.  *S'or  ,  25,  lil'S— 3U3).— The  author  has  in- 
vestigated samples  of  the  ooze  from  the  bottom  of  the  Black  Sea  at 
depths  of  16,  40,  389,  870,  and  1207  fathoms,  and  from  those  dredged 
at  the  greater  depths  has  succeeded  in  isolating  various  micrp- 
otganisms  which  possess  the  power  of  evolving  hydrogen  snlphide 
from  the  nutri ti  ve  media  in  which  they  are  cultivated.  Amongst  tbeia 
there  is  one  characterised  by  its  great  power  of  evolving  hvdrosen 
sulphide  as  well  as  hy  f^iving  rise  to  a  coffee- coloured  pigment  changing 
to  blnck,  when  the  microbe  is  cultivated  in  agar-agar.  This  microbe, 
which  is  a  mobile,  soniewliat  elongnt-ed  baetorium,  can  live  either  in 
the  presence  or  absence  of  atmo.'^phcric  oxygen,  and  has  been  called 
by  the  author  Bacterium  hydrogulfureum  poniicum. 

The  baotcrium  can  evolve  hydrogen  snlphide  not  only  from  liquids 
containing  proteid  matter,  but  also  from  media  in  winch  the  sulphur 
is  present  as  a  component  of  an  inorganic  salt.  Thus  hydrogen 
sulphide  is  soon  detected  in  liquids  in  wlnVh  tlie  sulphur  has  been 
added  in  the  form  of  sulphates,  snlj)liites,  thiosulphates,  or  even 
ammonium  thiodiglycollate.  In  the  estuary  at  Odessa,  a  microbe 
(Vibrio  hydrosulfurewt),  described  by  Bmsilovsky,  is  active  in  the 
same  way,  reducing  salts  cootaining  sulphur  and  oxygen  to  hydrogsn 
sulphide.   The  other  important  product  of  fermentation  is  ammonia. 

J.  W. 

Assimilation  of  Atmospheric  Nitrogen  by  Microbes.  By  S. 
WiNOonADSKY  {Compt.  rettd.j  118,  353 — 3.j5). — The  following  table 
gives  the  resnlts  of  three  series  of  experiments  with  cnltures  of  the 
three  bacilli  previously  described  (Ahetr.,  1893,  ii,  482—483).  The 
nitrogen  added  to  the  cultures  at  the  outset  was  in  the  form  of  am* 
nionium  sulphate.  .... 
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{Glucose  in  grama   2  0  4  0  2  0  2  0  10  0  20*0 

Nitrogen  in  miUigrama  I !°^^^"^----  22  22  2'2  Ji 

f  01tteosa  in  |(nais   10  20  3  0  40 

«{NH«,^«.-,ui.»™,{i^-^^::  To  Ts  Ty  'It 

{Glucose  in  grams   3'0  3*0  30  30  30  3  0 

,1     _   rinitiiU....  21  4*2  6'4  8*5  17-0  21*2 

Nitrogen  in  miUigranuij.^^^  5-0  6-5  8-0  <>•»  -22 


It  would  Rccm  that  in  media  containing  at  the  outset  not  more 
tlian  traces  of  nitrogen,  the  quantity  of  nitrogen  fixed  is  proportional 
to  tlie  qwmtity  of  glucose  decomposed,  but  ihk  Tfttio  only  holds  good 
under  starictly  similar  conditions.  When  nitrogen  is  present  in  the 
caltnre  mcdiam,  the  gain  in  nitrogen  becomes  mncb  less  regalar,  and 
a  somewhat  hlirh  proportion  of  glucose  is  necessary  before  any  nitro- 
gen is  fixed  at  all.  Farther,  even  in  presence  of  a  hhr}\  proportion 
of  glucose,  there  is  no  crain  in  nitrogen  if  the  initial  proportion  of  this 
element  exceeds  a  certain  amount.  The  gain  in  nitrogen  depends  on 
the  relation  between  the  initial  quantity  of  combined  nitrogen  and 
the  initial  quantity  of  glncose*  and  this  ratio  mnst  be  below  6 : 1000. 

The  bacillus  which  was  regarded  as  the  ebief  agent  in  fixinf^ 
nitrogen  (he.  cit.)  was  isolated  by  means  of  anrorobic  cultures  on 
scetions  of  carrot.  When  the  pure  bacillus  is  sown  in  the  glucose 
culture  fluid  exposed  to  air  in  thin  layers,  it  refuses  to  grow,  and  ali 
the  cultures  remaiu  sterile  for  an  indefinite  period ;  but  if  the  two 
other  bacilli  (Um,  cit.)  or  some  mucedinm  are  introduced,  fermentation 
and  the  development  of  the  specific  bactllns  begin  at  onoe.  The 
annrobio  character  of  the  bacillus  is  further  ghown  by  its  poiver  of 
fermenting  glucose  in  absence  of  air  provided  a  small  quantity  of 
ammoniacal  Tutropfcn  has  been  added. 

In  order  to  obtain  the  maximum  absorption  of  nitroiren,  the  |)urt- 
bacillus  should  be  introduced  into  a  thin  layer  of  glucose  solution 
containing  no  combined  nitrogen,  but  in  contact  with  an  atmosphera 
of  pare  nitrogen.  In  two  experiments  nnder  these  conditions,  with 
20  grams  of  dextrose,  the  gain  of  nitrogen  was  2^*0  and  24*7  milli* 
grams  respectively. 

The  bacilhis  does  not  cferminate  in  broth  or  in  gelatin.  The 
chief  products  of  tlie  fermentation  of  the  jjlucosg  are  .bntyrie,  acetic, 
and  carbonic  acids  and  hydtx)geu,  the  gas  that  is  given  oil'  sometimes 
containing  as  much  as  70  per  cent,  of  the  latter. 

It  wonld  seem  that  the  absorption  of  free  nitrogen  is  dae  to 
oontaot  between  this  gas  and  nascent  hydrogen  within  the  living 
protoplasm,  with  the  resolt  that  ammonia  is  formed.       C.  H.  B* 

Nitrogen  Question.  By  G.  Liebschrr  (.Tmirn.  Landic,  41,  139  — 
198). — ^I'he  chief  object  of  tlie  author's  experiments  was  to  ascertain 
how  far  Hellricgers  discovery  that  the  Legununoam  can  utilise  ele- 
mentary nitrogen  affects  the  cnltivation  of  soils,  Hellriegers  own 
results  with  senadella  having  indicated  that  the  power  of  nitrogen 
fixation  was  much  diminished  in  the  presence  of  combined  nitrogen. 
Inasmaoh  as  in  this  case  fixation  was  shown  to  depend  partly  on  the 


Digitized  by  GcfC^Ie 


203  AmaAOis  or  om£Mioal  PAPmts. 

maniiritig,  it  Heeiaed  not  impossible  that  conditioaa  migliL  exist  under 
which  non-lcffommons  plants — mustardy  lor  instaaoe,  which  is  es« 
tensively  employed  in  green  mannring— might  also  he  found  to  haye 
the  power  of  asBimilatinf.^  free  nitn^n* 

In  1888,  a  series  of  pot  experiments  were  made  in  ^Yhichpeas,  oats, 
and  buckwheat  were  ^i*own  in  aralile  soil ;  peas  and  oats  in  huraua 
sand  and  in  poor  sandy  soil  as  well.  In  the  ofine  of  the  arable  soil, 
there  were  also  fallow  experiuients.  The  amouuta  of  buii  in  each  pot 
were — avable,  11,270;  hamnssand,  13,046  ;  poor  sand,  14,135  grams  ; 
containing  14r50, 11*17,  and  7*12  grams  of  nitrogen  respectively  (or 
0'1287, 0*0856,  and  0  0504  per  cent.).  Some  pots  had  an  applksation  of 
nitrate,  others  horn-meal,  and  the  rrsf  no  nitrogenoaa  mannre.  As 
reg-ards  oats,  the  yield  in  the  unraanured  pots  was  greatest  in  tlio 
poor  sandy  soil  (61*59  gninis  of  dry  Hubstancc),  next  in  the  Liinius 
liand  (53*25  grams),  whilst  in  liie  arable  aud  the  yield  waa  only  ;iU  70 
grams,  owing  tD  the  greater  stability  of  the  nitrogenous  matter. 
The  yield  was  greatly  increased  by  nitmte  in  the  arahle  soil,  only 
slightly  in  the  hnmus  sand,  whilst  in  the  poor  sandy  soil  there  was 
less  gprowih  nnder  the  influence  of  nitrate  than  in  the  unmannred 
pots.  In  evvvy  case  (but  especially  in  the  arable  soil),  the  produce 
was  richer  iu  nitro^^en  where  nitrate  or  horn-meal  had  been  applied  ; 
in  the  oats  grown  iu  arable  soil,  the  percentage  was  raised  from  U  7G 
to  110  and  1*36  by  nitxale  and  hom-meal  respectirely.  As  regards 
peas,  the  greatest  yield  and  the  most  nitrogenons  produce  was  ob- 
tained in  the  arable  soil;  in  the  poor  sandy  soil,  both  the  yield  and 
the  percentage  of  nitrogen  of  the  produce  were  diminished  by  the 
application  of  the  nitroijrnons  mannre.  The  amble  soil  gained 
nitrogen  in  every  experinu  iit.  In  the  fallow  expt  rimonts,  the  gain 
wan  as  follows: — Uuinauurcd,  0"5660  gram;  horu-meal  pot,  0*4402 
gram;  nitrate  pot,  0  2711  gram.  It  is  assumed  that  there  was  a  loss 
in  each  ease  (nune  than  covered  by  the  gain  dne  to  alga)),  which  is 
the  greater  the  more  soluble  the  nitrogenous  matter  present.  Deduct* 
ing  the  gains  of  total  nitrogen  of  the  fallow  pots  from  the  total  gains 
of  the  vegetation  pots,  the  following  average  resaltB»  doe  to  vegeta- 
tion alono  are  obtained. 

Ko  nitrogonotw  Orpnnic 
manure.  Nitrate.  nitrogen. 

Peas   +0-7331  +0-8986  +0*9092 

Buckwheat  .        —  +0-6511  +0  4419 

Oats   +0*2571         +0*e070  +0*1496 

Peas,  therefore,  collected  the  greatest  amount  of  nitrogen 
The  experiments  with  the  two  sandy  soils  showed  a  loss  of  nitrogen 
in  tlie  soil  in  every  case,  aud  a  loss  of  total  nitrogen  in  nearly  every 
case ;  iho  losses  were  less  with  oats  than  with  peas.  The  results 
indicate  that  the  final  amounts  of  nitrogen  are  greatest  where  the 
growth  was  most  luxuriant,  with  peas  in  presence  of  little  available 
combined  nitrogen,  with  oats  in  presence  of  the  greatest  amount  of 
available  combined  nitrogen. 

The  next  experiments  (1891-92)  were  conducted  in  zinc  cylinders, 
closed  at  the  bottom  to  prevent  loss  by  drainagei  and  holding  about 
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IVkiloa.  of  soil  {ma)  and  106  kilos.  (1892);  the  soils  contained 
0'1404  and  01469  per  cent,  of  nitrogen.  In  1891,  there  were  four 
fallow  pots,  six  with  cats,  six  with  peas,  and  six  wiUi  mustard ;  half 
of  the  pots  had  nitrate  (0*9528  gram  of  nitrogen),  the  vest  no  nitro- 
genous manure,  but  the  soil  of  eaoh  pot  contained  over  23  grams  of 
nitrogen.  The  following  average  amounts  of  air-dried  produoe  and 
nitrogen  were  ubtuined. 


No  nikmte. 

Nitnto. 

Inoreaw. 

Tkodnce* 

K. 

Pfodaoe. 

V. 

67 -S 

0-46U 

98*0 

1*8176 

81-4 

0-7668 

26-2 

0-3584 

54-6 

1  -3197 

28  4 

0-9613 

60-6 

1X878 

83*9 

V7^2 

23-4 

0*6679 

The  percentage  of  nitrogen  of  the  drj  matter  of  the  oats  was 
raised  from  0*6867  to  1*2344  under  the  influence  of  nitrate;  in 
mustard  from  1*3711  to  2*2973,  wlnl«?t  in  p(»8  there  was  no  difference. 
Th«  nitrogen  applied  was  utilised  to  the  extent  of  59'6  per  cent,  bj 
the  peas,  79*4  per  cent,  by  the  oals,  and  100*9  per  cent,  by  the 
mustard.  The  soil  lost  nitrogen  in  every  case,  and  it  is  assumed  that 
there  was  no  considerable  gain  by  algie.  As  regards  total  nitrogen, 
the  pea  i  xperiraents  nearly  all  show  a  gain,  the  others  nearly  wl  a 
loss.  The  following  ^ble  shows  the  average  gain  or  loss  of  nitrogen, 
and  the  effect  of  verrotation  shown  by  the  diSerenoe  between  the 
fallow  and  yegeiaiiou  pots. 


Without  nitnita. 

Withi 

Omq  or  loM. 

BffMt  of 
planto. 

Qainor  liwi. 

Effect  of 
plaoCt. 

-0-6878 

-0-3145 
-0  0255 
-fO-6858 

-0-8617 

-0-22S6 
+  0-0333 
+  0-3852 

^^A^i^*  •  ••  •«  «•••• 

JfCtAntftrd  •  •  •  •  •  t  • 

+  0-3783 
+  0*6623 
+  1-8780 

+  OG231 
+  0-8850 
+ 1  •23»j9 

Nitrogen  fixation  is  thus  only  proved  in  fhe  rnse  of  peas,  but  the 
-vary  considerable  loss  in  the  fallow  pots  (probably  due  to  wetness 
and  want  of  aeration)  makes  it  probable  that  there  was  also  fixation 
in  the  case  of  mustard. 

In  1892,  the  experiments  were — fallow,  peas  (both  without  nitrogen- 
ous manure,  with  mustard  meal,  and  with  nitrate),  peas  and  mustard 
mixed  (with  and  without  nitrate),  haricots  (with  and  without 
nitrate),  oats,  oats  and  clover  mixed,  and  mustard  (all  with  nitrate). 
One  of  the  failow  pots  had  also  mustard  oil.    The  objeot  of  sowing 
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mnfttard  with  olover,  and  of  maamring  with  mustard  meal,  was  to 
ascertain  whether  the  presence  of  mnstard  iia4  anj  injarioas  effect 
on  the  soil  organisms  and  consequently  on  nitrogen  lixation.  By 
isrowing  oats  and  clover  together,  it  was  thoaght  possible  that  the 
abstrnrfion  of  combined  nitrogen  by  the  oats  might  induce  an  in- 
creased assimilation  by  the  legaminous  plant.  The  fallow  soils 
showed  a  gain  of  nitrogen  with  the  exception  of  those  winch  had 
mustard  oil  and  mustard  meal,  which  lost,  probably  owing  to  the  in- 
jarions  effect  of  mustard  on  the  alge.  On  the  other  hand,  neither  the 
mustard  plants  growing  with  the  Leguminosce  nor  the  mustard  meal 
had  any  effect  on  nodule  production.  In  all  the  vegetation  experi- 
ments thero  WR'^  ft  loss  of  soil  in'tT'OGren  but  a  gain  of  total  nitrof^cn. 
Owing  to  the  presence  of  algii?  in  tlie  fullow  pots,  no  comparison  can 
bo  made  between  pots  with  and  without  vegetation.  Aa  before,  the 
peas  collected  nitrogen,  and  to  a  greater  extent  in  absence  than  iu 
presence  of  nitrate.  Owing  to  the  richness  of  the  soil,  the  clover 
grown  with  oats  did  not  iix  nitrogen  to  any  extent^  as  is  shown  by 
comparing  the  results  with  those  obtained  with  oats  alone.  Oats 
with  nitrate  collected  more  nitrogen  than  peas  with  nitrate,  whilst 
mustard  collected  on  the  average  twice  as  much  as  the  itcas. 
Peas  and  mustard  mixed  6xed  the  greatest  amount  of  nitrogen, 
especially  in  those  pots  to  which  nitrate  was  applied ;  m  these 
pots  the  firation  was  raised  70  per  cent,  over  that  of  the  nnmanured 
pots.  There  is  evidence  that  the  oKoess  of  total  nitrogen  of  the 
mnstard  and  peas  over  that  of  the  peas  grown  alone  is  doe  to  the 
mustard  and  not  to  increased  assimilation  by  the  peas. 

It  is  rnncluded,  as  established,  that  there  is  only  a  difference  in 
degree  Ixjtween  the  niti-ogen-fixing  power  of  the  Icpfuminoiis  and  the 
non-leguminous  plants  ;  and  it  is  probable  that  1  rank  a  ihcory  that  all 
fi^en  plants  assimilate  free  nitrogen  is  correct.  The  essential  difference 
IS  that  peas  grow  well  and  assimilate  nitrogen  when  grown  in  soil 
poor  in  nitrogen,  whilst  in  the  case  of  non-leguminons  plants;  fixation 
is  more  or  less  dependent  on  the  application  of  nitrogenous  mannze. 
This  accounts  for  the  negative  results  obtained  with  non-legnminons 
plants  by  llelli  iegel  and  otbejf^,  who  employed  sand  free,  or  nearly  so, 
from  nitrogen,  sometimes  witLuui  and  woiueLiuies  with  very  sparing  ad- 
dition of  nitrate.  Plenty  of  combined  nitrogen  must  be  given  to  these 
plants  before  they  can  assimilate  free  nitrogen,  whilst  Leguminotm 
only  reqnixe  to  be  infected  with  nodnle  bacteria.  As  regards  green 
manuring,  a  leguminous  plant  alone,  mustard  alone,  or  a  miztore  of 
tbe  two,  may  be  employed  according  to  the  conditions. 

The  method  of  analysis,  which  was  carried  out  with  great  care,  and 
the  rather  elaborate  method  of  determining  the  error  of  analysis  are 
given  in  detail.  Large  numbers  of  determinations  were  made  in  each 
esse.  As  regards  the  experiments  themselves,  the  most  important  errov 
was  the  introdoction  of  combined  nitrogen  by  exposure  to  rain  ;  it  ig 
thought,  however,  that  this  is  not  at  all  considerable,  but  it  will  be 
avoided  in  future  experiments.  No  attempt  was  made  to  ascertain  the 
part  played  by  ihv  soil  alga^, as,at  the  time  the  experiments  wei  o  made, 
the  author  was  not  aware  of  their  importance.  The  gains  iound  iu 
the  vegetation  pots  of  1892,  as  comparad  with  the  fallow  pots,  can,  at 
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any  rate,  not  be  dnp  to  alga).  It  is  suggested  as  jHiSsible  that  the 
gain  of  nitrogen  in  the  pots  sown  with  mustai'd,  &,c.,  maj  have  been 
due  to  the  oo-opeimtton  of  micni-orgamsms,  but  farther  experiments 
will  be  required  to  decide  this  point.  N.  H.  M. 

Assimilation  of  Free  Nitrogen  by  White  and  BIftOk  Mustard. 
Bj  J.  P.  Loxsi  (Expttr.  Stat.  Bid.,  No.  18,  1894).— -White  and  black 
mnstard  were  grown  in  pots  in  pnro  sand  with  minerals,  and  in  wnter 
culture,  both  with  and  without  nitrate.  In  the  presence  of  combined 
nitrogen,  the  plants  all  grew  well,  and  developed  completely;  but 
whore  no  nitrate  was  siven,  the  growth  was  slight,  and  the  water 
cnltnre  plMta  died.  Toe  black  mustard,  however,  which  was  grown 
withoat  nitrate,  developed  more  than  the  white  mostard  grown  nnder 
the  same  conditions,  indicating  nitrogen-fixation*  This  may  possibly 
be  dne  to  the  vegetation  of  algce. 

Expcn-iriuTif  s  made  with  the  same  plants,  with  and  without  niti-ate 
under  coiulitiotis  of  sterilisation,  showed  that  whilst  the  nitrate 
plants  grew  well,  those  to  which  no  combined  nitrogen  was  given 
failed:  Neither  of  the  two  species  is,  therefore,  able  to  live  in  ab- 
sence  of  combined  nitrogen. 

Sketches  of  the  plants  at  difforent  periods  of  growth,  and  of  the 
apparatus,  are  given.  No  analyses  are  recorded.  N.  H.  M.  , 

Fimctions  of  Hops  used  in  the  Dry< Hopping  of  Beer.  By 
H.  T.  BiiowN  and  G.  H.  Mokkis  (Trans.  Imt.  Brew.,  6,  94—106).— 
The  secondary  fermentation  which  is  broaght  aboat  by  adding  a 
small  quantity  of  hops  to  finished  beer  may  be  dae  to  the  occorreuce 
in  the  hops  of  a  fermentable  sugar,  an  adherent  wild  yeasty*'  or  an 
enzyme  capable  of  hydrolysing  the  amy  loins  and  d(  xtt  in  of  the  beer.. 
The  phencmienon  is  foond  by  the  author  to  be  mainly  dae  to  the  last^ 
named  cause.  Tho  onzyme  is  j>re??ent  in  greatest  quantity  in  the  hop. 
strobiles,  bnt  also  occui-s  in  the  leaves  and  seeds  of  the  plant  (com- 
pare also  'i  raas.,  Ib93,  G04).  It  was  not  isolated,  for  when  the  dried' 
tissues  are  treated  with  a  comparatively  small  quantity  of  water,, 
anfficient  tannin  is  extracted  to  prevent  the  enzyme  passing  into  sola* 
tion ;  when,  however,  a  large  quantify  of  water  is  used,  the  tannin 
fbnns  such  a  dilute  solution  that  it  exerts  little  or  no  eifect  on  the~ 
eosyme,  which  dilEases  at  a  much  slower  rate.  A.  B.  L. 

Invertase  in  Bananas.  By  F.  MnnrAv  (Chem.  Zeit.,V7y  1283). — 
Kipe  bananas  contain  invertase.  An  aqueous  extract  of  the  fruit 
made  at  ordinary  temperatures,  and  afterwards  digested  at  55°,  is 
loDvogyrate  [ajp  —  —715" ;  a  similar  extract  made  at  IQXf  is  deztao* 
gyrate  [a]p  =  +17*48''.  Cane  sugar  in  solution  iS  hydrolysed  by 
treatment  with  the  ripe  fruit,  in  one  instance  the  rotatory  power 
[a]],  =s  +99*6**  and  —11*22%  before  and  after  the  experiment  respec- 
tively. J.  B.  T. 

Chemical  Properties  of  the  Alcoholic  Extract  of  Beer  Yeast. 
By  J.  iiB  Rst*Pailhadi  (Compt.  rend.,  118,  201— a03).'100  grama 
VOL.  txvi.  ii.  17 
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of  young  pressed  yoaat  coniaioing  20  per  oentw  of  dry  matter  is  uu* 
pended  in  55  grams  of  water  containing  a  small  qaantity  of  gluooafl^ 

and  45  grams  of  alcohol  of  90  is  nddctl  in  f^nccessivc  small  portions. 
A  flfmk  is  filled  completely  with  this  mixture,  stoppered,  and  allowed 
to  remain  at  0**  with  occasional  agitation  for  thru3  days.  The  con- 
tents are  then  tiltered,  and  the  filtrate  piussed  through  a  d* Arson val 
sterilising  cylinder,  and  collected  in  a  sterilised  flask,  which  is  made 
Taonoos  in  order  to  lemoTe  the  disaoWed  carbonic  anhydride  from  the 
liquid. 

The  liquid  thii-  obtained  contains  about  2*2  per  cent,  of  alcohol,  it 
slightly  acid,  and  is  free  from  living  organisms.  When  brought  in 
contact  with  sulphur,  there  is  irametliate  formation  of  hydrogen 
sulphide  ;  when  heated  at  45''  in  a  sterilised  and  vacuous  flask,  carb- 
onic anhydride  ih  formed;  when  allowed  to  remain  in  contact  with 
air,  oxygen  is  absorbed,  and  carbonic  auiiydride  is  formed. 

The  alcoholic  extract  contains  a  considerable  quantity  of  philo- 
thion,  and  attention  is  called  to  the  similarity  between  the  properties 
of  this  extrsct  and  those  of  extracts  obtained  from  animal  tissues. 

C»  H»  B* 

CrystaUoids  of  Protein.  By  G.  Stock  (Ann.  Agron.^  20,  105— 
106;  from  Ber.  iSachs.  Ges.  Wiss.  Math,  J'hys.,  150.  »;38).— Acidified 
pepsin  solution  and  a  solution  of  pancreatin  containing  sodium  car- 
bonate lx>th  dissolve  crystalloids  of  protein.  The  crystalloids  dis- 
appear generally  immediately  before  the  death  of  leayes.  Their  pro- 
dnoUon  and  solution  does  not  seem  to  be  affected  by  light.  On  grow* 
ing  plants  in  nutritiyo  solutions,  it  was  found  that  by  withholding 
assimilable  nitrogen,  the  crystallotds  may  be  made  to  disappear, 
wliilnt  the  addition  of  nitrogen  in  a  suitable  form  oanses  their  reap- 
pearance. In  presence  of  plenty  of  niti-ogen,  a  diminution  in  the 
<juantity  of  calcinm  causes  a  considerable  accnmnlation  of  crystal- 
loids. In  the  case  of  plants  grown  without  lime,  crystalloids  appear 
in  parts  of  the  plants  where  tbej  never  occnr  under  normal  condi- 
tions. Crystalloids  form  in  juices  of  leaves  floated  for  some  tine 
on  solutions  rich  in  nitrogen.  N.  H.  K. 

Physiological  Fnnction  of  Calcium  and  Magnesium  Salts 
in  the  Vegetable  Organism,  By  O.  Loew  (Jrm.  Agron.,  20. 
108—111  ;  ti'>m  Vlnra,  1892;  Bot.  Cenlr.,  51,  152).^Calciam  is  pi*e- 
sent  iu  plaut.^  ai>  a  precipitant  for  oxalic  acid,  and  also  as  a  proto- 
plasmic compound  in  the  chlorophyll  grains*  This  is  why  the 
greenest  parte  of  the  plant  contain  most  of  the  calcium*  and  is  also  a 
reason  why  those  plants  which  produce  no  oxalic  acid  still  require 
lime. 

Potassium  oxalate  is  extremely  poisonous  towards  green  plants^ 

and  cauBcs  remarkable  changes  in  the  chloroplaHt,  of,  for  instance, 
Spi/ogijra  rijajusrnhi,  and  a  whole  scries  of  otlier  nlg'a\  It  has  no 
effect  on  muslii  ri »nis.    Potassium  tartrate  and  siilphato  have  no  ap- 

J}reciabl6  effect,    it  is  suggested  that  lIiu  uxalic  present  in  plants 
iberates  the  lime  from  the  protoplasmic  compound  causing  tbe 
modified  chlorophyll  grains  to  swell — ^that  was  the  effect  obserfed 
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nndcr  the  inllut  nee  of  potassium  oxalate — and  the  albamen  to  pass 
fruLu  lixe  active  to  the  passive  state.  Oxalic  acid  itself  is  by  far  the  moat 
poisoDOOS  organic  acid  towards  plantB ;  a  0'004  per  cent  aolatbn 
caasee  the  nucleus  to  swell,  and  to  become  opaque.  It  seems  Ukely 
that  calciam  compounds  have  an  important  part  in  the  nnclens,  that 
*  compound  of  calcium  with  nuclei'n  forms  the  framework  of  the 
nnclens.  If  this  is  the  case,  the  nuclei  of  lower  fungi  mnst  be  difTerentlj 
constituted,  as  oxalic  acid  has  no  effect  on  them.  If  it  is  admitted 
that  such  calcium  compounds  exiht,  the  important  eHeot  of  caloinmin 
the  transport  of  starch  becomes  more  intelligible. 

With  i-egard  to  magnesium,  the  first  question  which  arises  is  why 
it  cannot  be  replaced  by  caloinm.  The  reason  is  probably  that  mag> 
neeia  is  a  TerT  feeble  base,  and  can  be  mnch  more  readily  separated 
from  acids  than  is  the  case  with  lime.  This  explains  the  in* 
jnrious  effect  of  magnesium  salts  when  given  alone  to  pisnts.  Calcium 
salts  when  present  prevent  finy  injar'*ons  effect  from  map-nesinm  salts, 
whilst  sodium  and  pjt.issiuiu  salts  remain  without  efft  ct  ;  the  maf^''- 
nesium  salts  then  siiow  ttieir  nutritive  property,  whicli  dept  iids  on 
the  ease  with  which  they  give  up  their  acids,  especially  phospiioric 
acid.  The  tertiary  phosphate  of  magnesium  aooumnlates  where  the 
tmclein  and  lecithm  are  prodoced,  and  hence  magnesia,  like  phos- 
j^ric  acid,  follows  the  proteids  which  accnmnlate  in  the  seeds. 
This  only  holds  good  in  the  case  of  green  plants.  Jnst  as  in  the 
case  of  lower  vegetation,  oxalates  are  not  injurious,  so  also  mag* 
nesiani  salts  have  no  injarions  effect  on  them  in  absence  of  lime. 

N.  H.  M. 

Substitution  of  Strontium  for  Calcium  as  Plant  Food.  By 
E.  HaselqOFF  {Landw.  Jahrb.f  22,  851 — 8G1). — iiitiierto  experiments 
on  the  snbsiitntion  of  strontinm  for  calcium  have  only  been  made 
with  animal  food.   Fiapillon  (Oompi.  rend.^  71, 872)  showed  that  such 

a  substitution  may  take  place  in  bones.  This  was  disputed  by  Weiske 
(Zext  Btol,  8,  239).  J.  Konig,  however  (Landw.  Jahrb,,  3,  421),  in 
experiments  with  rabbits  came  to  the  same  conclusions  as  Papillon. 

As  regards  plar.ts,  no  experiments  had  as  yet  been  made,  although 
the  qnestioii  is  oue  of  some  importance  to  agriculture,  especially  in 
Westphalia,  where  some  soils  contain  considemble  amounts  of  stron- 
tiaaite.  The  author  grew  barley  and  beans  in  a  poor  sandy  soil,  to 
which  calcinm  and  strontinm  carbonates  respectively  were  added ;  he 
also  grew  beans  and  matse  in  nntritive  solutions  containing  calcinm 
end  no  strontium,  and  idee  versd.  The  resnlts  show  that  strontinm 
has  no  injurious  action  on  plants ;  that  it  is  taken  up  by  plants,  and 
seems  to  take  th(*  placo  of  lime;  and  that  it  replaces  lime  only  whe?! 
the  supply  of  iime  and  other  substances  are  no  lOQgei'  adequate  for 
the  wants  of  the  vegetable  organism,  N.  H.  H« 

Adi  Constttaents  of  the  OoflEbe  Tree.  By  F.  W.  Dafert 
{Imkdiw.  Jakrb*^  23,  27—45). — ^The  analyses  were  made  in  the  Agri- 
eoltatal  Institute  of  Sao  Paulo,  Brazil,  the  common  coffee  tree  of  the 
eonntrj  being  employed.  The  percentage  results  are  given  on  p.  208. 

Tt  is  noteworthy  that  the  percentage  of  potash  increases  with  the 
^t&uc©  of  the  organ  from  the  root,  being  highest  in  the  leaves,  and 

17—2 
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that  ilie  lime  is  highest  in  the  root,  and  diminishes  with  the  distance 
from  the  root. 


AOOlf  > 

_ 

XiMTea. 

Beans. 

JPure  ash  in  air  dry 
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6  07 
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8*10 

1*94 
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2'96 

6  OS 

16  -37 
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0-83 

2  17 

13  -67 

0-30 

1-63 

(0*24) 

0  61 

0*51 

o-eo 

0-33 

N.  H.  M. 


Physiological  Action  of  TeUvioiui  AdcL  By  T.  BoKoiuvr 
{Chem.  ZeU^  17, 1598— 1599). --Tbe  toneoiM  solution  of  tbia  Bob- 
stuice  bas  no  action  on  various  algsd  and  infasoria.  Tts  solubilitj  in 
waAer  is  very  ^mall,  and  may  be  assisted  by  the  addition  of  dipotaa* 

sinm  phosphate.  Uiuler  these  n'rcumsta'nr  es,  flic  solution  is  harmless 
to  the  organisms  in  question,  and  the  histological  appearances  in  cells, 
nuclei,  chlorophyll  granules,  Ac,  are  described  as  perfectly  normal. 

Selenious  acid  is  more  poisonous,  and  sulphurous  acid  moie  poistm- 
008  Still.  W.  D.  H» 

Injurioas  Action  of  Nickel  on  Plants.  By  £.  Haselhoff 
(Landw.  Jahrh.^  22,  862 — 867). — Three  soils  fix)m  meadows  whick 
had  been  irrigated  with  contaminated  waters,  were  found  to  contain 
copper  oxide  (0  G3,  0  89,  and  2  05  per  cent.),  zinc  oxide  (0  95,  0*83, 
and  0*60  per  cent.),  and  nickel  oxide  (0*12,  0*20,  and  015  per  cent., 
jeckosed  in  soil  dried  and  free  from  bnmna).  In  order  to  ascertain 
the  effect  of  nickel  on  plants,  horse  beanK  and  maiee  were  grown  im 
natritiYe  solotions  to  which  nickel  snipbate  was  added  in  various 
amounts,  contaiiiinc:  from  2*5  to  50  milligrams  of  nickel  oxide  per 
litre.  The  smallest  amount  (2*5  milligrams  per  litre)  was  sufficient 
not  only  to  stop  growth  but  to  kill  the  plants.  N.  H.  M* 

Composition  of  AlgSB  and  other  Marine  Plajita  of  the  Goaat 
of  Algeria.  By  J.  A.  Mullib  {Awn,  Agnm.,  20,  82^91).— In  tbe 
coast  districts  of  Algeria,  a1g»  are  employed  for  manuring.  They  are 
'first  exposed  to  rain  to  wasb  out  the  salt,  and  dried  in  the  sun,  or  elsc^ 
applied  directly  after  they  are  sufTiciently  washed  out.  Sometimes  after 
being  washed  by  i*nin  they  arc  burrit.  and  the  more  or  less  carbona- 
ceous ash  used  as  manure.  The  phmts  exatiiiiipd  by  the  author  were 
collected  at  the  Cape  of  Acrata,  near  Guyotviile.  Eleven  species  weix» 
examined,  and  tbe  results  of  tbe  nitrogen  estimations  and  ash  analyses 
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arc  tiibnlatod  in  the  original.  The  nitrogen  varied  from  075  to  1'83 
per  cent,  of  the  dry  mattei*  in  different  species.  K.  H.  M. 

Pigesttbili^  and  Nutritive  Valae  of  varlotu  Qralns.  Bj  H. 
WiiRiE  (Landw.  Venueha-Stat,,  43,  207— 222).— It  has  alreadj  beea 
«hown  tkmt  oats  are  digested  bj  Vftbbits  in  Tmrjiiig  aaioiiiite,  being 

mcst  thoroughly  digested  where  small  amonnts  were  cooamaed 

(Linuhc.  Jahrh.,  21,  71)1,  and  Abstr.,  u.  1:^2).    The  eTperiments 

now  described  wct\>  made  with  sheep,  which  were  first  fod  with  500 
grains  of  air-dried  oats  daily.  This  experiment  lasted  for  about  a 
week,  when  they  had  to  bu  discontinued  as  the  sheep  began  to  leave 
some  of  tho  food  uneaten.  Dnring  the  experiHient,  the  sheep  took  very 
Htile  water ;  instead  of  aboat  2'5  parte  of  water  to  1  of  dry  food, 
which  in  the  nsnal  amonnt^  the  consumption  of  water  to  dry  food  was 
only  1*2  and  0*8  : 1.  The  prodaction  of  nrine  was  very  small,  espe- 
cially in  the  case  of  sheep  No.  2  (avoracro  40  c.c.  daily)  ;  but  the 
percentaL'o  of  water  in  the  foRces  was  high,  espcciallv  towards?  tho  end 
of  the  experiment.  Uoductiug  the  amounts  of  the  various  consiitueiita 
of  the  ffioces  from  tliosc  of  the  500  grams  of  oats  given  daily,  the 
following;  perceuiage  amounts  are  found  to  be  digested  by  the  sheep 

lend  2. 

Dtj       Niferog^nout    EtW         Crude  NoU'iiitrogciH 
matter.        matter.       extract.         fibre.       ous  extract. 

1    79-5  7^  4  SS  S         52-9  86*4 

2   72  G         616         85 1         483  81-5 

Sheep  No.  I  digested  the  oats  in  the  quantity  given  better  than  the 
Urge  amount  previously  given  (lott,  cU,)  i  sheep  No.  2  digested  more 
fat  and  erode  fibre  with  the  less  amount  of  food,  but  not  so  much 
nitrocreneons  matter.  It  is  probable  that  the  nature  of  the  iTKlividual 
sheep  )ia,s  ix  good  deal  of  influence  on  the  results.  Much  depends  on  the 
more  or  less  complete  chewing  of  the  food,  which,  in  this  case  although 
sufficiently  nourishing,  is  very  much  wanting  in  bulk. 

Experiments  were  next  made  in  whioh  the  amounts  of  barley  and 
rye  digested  by  rabbite  were  determined.  The  resalts,  together  with 
iiioee  prerionsly  obteined,  show  that,  under  similar  oonditions,  rabbits 
digest  oats  better  than  either  barley  or  rye,  as  regards  the  two  most 
important  constituents,  protein  and  fat  Tlu*  difT<M'ence  in  the  per* 
oentage  amonnta  digested  is  shown  in  the  following  table. 

Dry       Organic  Cmde  Nitvogen 

matter.     matter.   ProloTii.  Fat.     fibre,    free  extract.  Ash. 

Oat^....    73-7       74-5       80  2  216        79*5  464 

Barley..  840  85-1  677  bG  3  25  1  91*2  51*2 
Kye....    84-4      b5J.      630    763   185       912  344 

The  percentages  obtained  with  barley  are  lower  as  regards  proteids 
and  ^ts  then  those  given  by  WolfE  for  horses  and  sheep,  whilst  the 

non-nitrogenons  extract  is  higher. 

The  valnr  of  oats  is,  rnmpared  witli  barley  and  rye,  probably  duO 
in  pari  te  the  greater  digestibility  of  its  proteids  and  fat. 

K.  H.  M. 


Digitized  by  Gtf  gle. 


210 


ABSTBA0T8  OP  CHKUICAL  PAP£R& 


In^uence  of  Nitrogenona  Manures  on  Grass.  By  Woods  and 
Phsi?8  (BM.  Cmir.,  1894,  90— 91).^Diiring  1890—^  nib'ogeiunis 
mimiTeB  were  applied  to  nnmflkniired  land  on  which  tbe  crop  growing' 
consisted  mainly  of  Timothy*  smooth-stalked  meadow  and  FioiiiL 

grasses,  whereby  an  iTicreri«^o  of  yield  was  obtainocl,  whilst  on  a  plot 
treated  with  ininerals  only,  tlie  clovers  were  incrca-sed.  In  addition  to 
the  increase  of  yield  of  hay  produced  by  the  nitrogen,  th<*  composi- 
tion was  also  affected,  as  a  higher  percentage  of  proteids  was  obtained^ 
On  the  plot  mannied  with  minerals  ^bone  snperphosphate  and 
potassinm  chloride),  the  proteids  were  highest  owing  to  the  extra 
growth  of  the  clovers.  ExcessiTO  nitrogenoas  manuring  is  wastefol. 
Thns  a  plot  which  in  the  three  years  had  received  84  kilos,  of  nitro- 
gen yielded  hay  coiitaininq"  180  kiloR.  of  nitrojjon,  but  another  plot 
which  liad  received  262  kUoa.  only  returned  229*8  kilos,  of  nitrogen 
in  the  hay.  E.  W.  P. 

Xffidenoy  of  the  moat  important  Preaernbtlmi  of  8tabl» 
Manure.  By  H.  Ihmbvoorff  (Joum.  f.  Landw.^  41, 1—56).— Tbe 
object  of  the  experiments  -was  to  ascertain  the  effect  of  different 

cnlcinm  p!iof?phates  mixed  with  gyp^inm  on  the  dccomposintj  Tnanure. 
Fur  this  pur}»ose,  dani|>  iiieat-meal  anii  blood-nieal,  mixed  with  ground 
jg^ss  or  clover  leaves,  were  treated  with  mixtures  of  the  pure  calcium 
salts  mixed  with  gypsnm,  at  a  constant  temperature  of  30*,  in  a 
suitable  apparatus,  so  that  the  changes  could  be  observed,  and  gaseous 
products  collected.  The  two  substances,  meat-meal  and  blood-meal, 
were  Felected  rather  than  forces  and  urine,  owing  to  the  greater  ease 
with  whirVt  accurate  analyses  <>!  thorn  can  be  obtained.  After  observ- 
inc^  the  eiloct  of  pure  snlts,  ex[tei  iuicnis  with  cotuinercial  phosphatic 
manure.s  were  made.  The  apparatus  was  similar  to  that  employed  in 
earlier  experiments  (Abstr.,  1892, 374),  but  somewhat  simpler. 

In  the  first  series,  15  grams  of  meat-meal  mixture  (containing 
0*6648  gram  of  nitrogen)  was  used  for  each  experiment ;  in  the  second 
series,  15  or  10  grams  of  hlood-raeal  mixture  (containing  N  =  0*66^ 
and  0  44'4'  prnm)  In  both  series,  an  equal  weipi^ht  of  gypsnra 
wf»K  afhltd,  besides  the  phosphates.  In  the  third  series,  blood- 
meal  mLxturo  (20  grams)  was  mixed  with  a  phosphatic  manure  alone. 
Tables  are  given  showing;  the  total  and  final  amoants  of  nitrogen,  the 
final  amount  of  nitrio  nitrogen,  and  tiie  final  amounts  of  nitrogen  aa 
ammonia  remaining  in  the  material  experimented  on,  end  as  that  col. 
lected  in  the  receiver,  representing  tbe  loss  which  would  take  place 
in  the  open  air.  As  retrnids  clmnp'cs  in  the  total  m'tToucn,  there  wan 
in  no  case  (in  the  20  experiments)  a  loss  which  could  noi  be  accounted 
for  by  the  experimental  error,  and  only  in  two  cases  a  gain. 

The  table  on  page  211  shows  the  percentage  of  the  nitrogen 
as  ammonia  which  volatilised  (which  is  the  most  important  of  the 
results),  and  the  nitrogen  as  ammonia,  which  was  fixed.  Sorics  I 
includes  Nos.  1 — 8 ;  Series  II,  9 — 12 ;  and  Series  III  the  rest. 

The  experiments  13  to  20  were  made  in  pnirs,  alike  a*  regards 
minerals  added,  but  different  as  regards  amount  of  ventilation* 
Nos.  14.  16,  18,  and  20  beiugvery  slightly  ventilated. 

As  regards  nitric  nitrogen  at  the  end  of  the  experiment,  uoue  wa^ 
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NitvDgen  as  mmoBia, 

VobtiliMd. 

Fixed. 

7-76 

67*96 

S       -  Clift  

9-4d 

80*46 

14-46 

68-60 

18*86 

60*60 

8-40 

0211 

6  98 

66*08 

4  81 

62  76 

11  -84 

«Q  .OA 
MO  W 

0.  OiiH,(P04)s'(PA  "  I  S)  -  • 

6*25 

31-20 

10.         „         (     H     <W6)  . 

111 

46  41 

0-79 

48-22 

7-21 

39-21 

13.  CtateiBiDgPdOf.  (•)  8*99,  (h)  B'9B,  (e)  I'W 

7-13 

85*98 

1^          n         »»  » 

» 

1-29 

34  -20 

16.          „               (a)9'62»(6)2-96,  (r)6-2.. 

0-0 

44-22 

1®»          »i         11  « 

» 

>»  •  • 

0-0 

40-64 

17.         „         „     (a)  8  11.  (6)  1-72,  (c)  8-2  . 

0*0 

28-68 

18»         »f        »»  *$ 

** 

»»  • 

0-0 

22-79 

19.         „         „     («)  13-83,  {b)  1 

73,  (c)  11-5 

0-0 

48*82 

*•        >*  •» 

60*17 

*  (a)  total,  (6)  solablo  in  eitrio  add,  (c)  aolttUa  in  water. 


found  in  cAprriments  1—12,  and  16,  whilst  in  tlie  other  cxpori- 
inents  the  following  amounta,  in  percentages  of  total  iiifcropen,  wore 
found.  (13),  1-39;  (14;,  040;  (15).  0-60;  (17),  1-94;  (lb),  123; 
(19),  1*59;  (20),  1*15.  *  The  greatest  amoimts  of  nitrate  vrm 
therefore  formed  when  the  Tentilaiion  was  greatest.  Its  pToduotion 
i.s  clearly  not  necessarily  attended  with  a  loss  of  nitrogen.  ' 

The  results  of  tbe  exppi-inionts  sliow  that  flic  fixing  power  of 
gypHorn  fni-  the  ammonia  of  deconiposm^'  organic  niatter  is  consiMt  r- 
ably  increased  by  free  phosphoric  acid  and  calcium  monophoypimlc, 
that  is,  by  phosphates  soluble  in  water.  Tricalcium  and  dicalcium 
phosphates  are  withont  effect.  Superphosphate  gypsam  loses  its 
fixing  power  to  some  extent  through  the  water  solahle  phosphate 
becoming  insoluble  (soluble  in  citrio  acid),  but  not  appreciably. 
It  also  seems  to  hinder  tlio  processes  wliieh  ^ivo  rise  to  the  elimina- 
tion of  free  nitrofjcii.  St;issfnrt  Halts  suppress  ammonia  production 
to  some  extent,  but  becjii  to  iiici-easc  loss  of  free  nitrogen.  Kainite 
enriches  the  manure  in  potash  and  magnesia,  and  preserves  the 
organic  matter;  but  it  is  said  to  injure  the  hoofs  of  animals,  and 
injnres  the  manare  for  cei'tain  crops.  Kainite  and  soperphosphate 
gypsnin  gwvo  good  resoltSi  preyonting  both  loos  of  ammonia  and  of 


Digitized  by  Google 


212 


ABSTRACTS  OF  GEEMIOAL  PAFE&S. 


free  nitrogen ;  fcbe  oreeeiioe  of  snpBrphosphaie  gjpsnni  seems  to  oop* 
pensate  for  the  otoerwise  bad  eseoi  of  the  kainite.  The  additkm 
of  chalk  to  decomposing  organic  matter  nearly  always  causes  great 
production  and  loss  of  ammonia.  K.  H.  M. 

Changes  in,  and  Effects  of,  Irrigating  Water.  By  E.  Pricks, 
K.  HASELiiuii,  and  J.  KoNia  {Landw.  Jahrh.^  22,  801 — 849). — In 
former  communications,  the  effects  of  varions  waters  under  Tarions 
systems  of  meadow  onltiTatton  were  discussed  (t&wt.,  6,  287 ;  8,  505; 
Ut  151 ;  and  14,  177).  In  the  present  paper,  the  results  of  ezperU 
ments  with  the  same  water  on  Tarioas  soils  are  given* 

A.  Trrigaiion  uu'fh  Or<UiMiry  Watn-.  —The  experiments  were  con- 
ducted in  large  cases  baiit  of  Btone  and  cement.  These  were  more 
thnn  half  filled  with  gravel,  over  which  was  the  lajerof  sandj,  loamjr, 
calcareous,  and  peaty  soil  respectively.  There  were  three  cases  for 
sandy  soil  irrigated  (a)  with  the  same  amount  of  (Miinster)  water  as 
the  other  cases ;  (6 )  twice  the  usual  amount ;  and  (c)  the  same  amount 
of  Monster  water,  but  diluted  with  distilled  water.  This  was  ta 
ascertain  the  effect  of  a  pure  water  as  compared  with  the  MUnster 
water  alone,  which  is  very  rich  in  minerals.  The  temperature  of  the 
soils  at  different  depths  was  observed,  and  there  were  arranp^ments 
for  collecting  drainage.  The  boxes  were  irrigated  tirst  in  July,  1^?5 
(the  year  after  tlie  {Trass  was  sown),  and  at  five  subsequent  j)enodfi, 
of  which  the  last  was  June,  1887.  The  irngutiou  was  for  about  four 
days  at  a  time.  The  sui^e  drainage  and  that  which  passed  through 
the  soil  were  exanuned.  Tables  are  given  for  each  period,  showing 
the  amount  and  composition  of  the  water  applied,  as  well  sa  the  sur* 
face  and  other  drainage  from  each  soil.  As  regards  the  snrfsoe 
drainage,  the  amount  of  oxygen  it  contains  is  less  than  the  (niginal 
water,  the  decrease  being  greatest  in  the  case  of  soils  which  contain 
the  most  organic  matter.  The  carbonic  anhydride  and  lime  go 
together.  The  lime  decreased  considerably  in  the  case  of  peaty 
soil,  aud  slightly  in  the  case  of  saudy  soil,  whilst  in  passing  over 
calcareous  and  mmj  soils  the  water  became  richer  in  lime.  Hagoesia^ 
on  the  other  hand,  was  taken  up  by  the  water  from  the  peatj  sml, 
and  deposited  to  a  slight  extent  in  all  the  other  soils.  In  eveij  cass^ 
the  water  lost  a  good  deal  of  nitrio  aoid.  The  nutritive  matters  of 
irrigating  water  arc  not  absorbed  to  any  extent  by  the  soil,  but  mainly 
bv  the  ]ilant  directly,  and  the  loss  or  gain  in  any  constituent  will 
depend  on  the  wants  of  the  plant  and  the  presmce  of  an  excess  or 
deticiency  of  the  constituent  iu  the  sf)il.  In  warm  weather,  the  sur- 
face drainage  takes  up  more  organic  matter,  but  not  always  more 
csrbonio  anhydride,  than  in  cold  weather;  in  the  esse  of  peaty  and 
.sandy  soils,  which  are  poor  in  lime,  the  summer  drsinage  contains 
less  carbonic  anhydride  (and  less  lime)  than  the  winter  drainage.  On 
the  other  hand,  the  surface  drainage  from  the  loamy  and  calcareous  soils 
is  richer  in  lime  in  warm  than  in  cold  weather.  The  quantity  of  nitrates 
is  greater  in  summer  drainage  (except  in  the  case  of  the  loam)  than 
in  winter  drainage  ;  generally  poor  soils  will  respond  most  to  irriga- 
tion, especially  when  vegetation  18  uio^t  active.  Frequent  but  slight 
irrigation  (to  avoid  surf acc  drainage)  during  summer  is  recommended* 
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Kipht  surface  ilrainage  contained  more  organic  matter  than  the  day 
drainage,  prolmblj  due  to  a  greater  secretion  of  organic  matter  fi^om 
the  roots  dnriog  the  night.  The  peaty  and  eandy  soil  dnanege  con* 
teined  less  lime  in  the  &kj  time  than  in  the  night,  whilst  the  reverse 
holds  good  in  the  case  of  the  calcareous  and  lonmy  soils.  The  drain- 
age through  the  soil  generally  behaves  like  the  snrfaoe  drainage. 
It  contains  less  nitric  acid  ilian  ihe  snrfnce  drainage,  showing  thnt 
ihf}  deeper  roots  take  np  consiilerable  amounts  of  food  ;  and  there  is 
a  general  diminution  of  bases,  that  is  to  say,  for  1  part  of  base  the 
dminaye  contaius  more  acid  than  the  irrigating  water  and  the  sur- 
face drainage.  The  following  uombers  show  the  amount  of  acid  to 
100  base  (1)  in  the  snrfaoe  drainage,  and  (2)  in  the  drainage. 

Peaty  toil.    Calcareous  soil.   Loamy  soiL     Sandy  eoiL 

1    167  166  165  169 

2   179  1G8  165  210 

The  felation  in  the  water  as  applied  was  100 : 164. 

There  is  no  definite  relation  between  evftporfltion  and  kind  of  soil, 
evaporation  depending  chielly  on  the  amount  ot  vegetation,  ennshine, 
and  the  wind  (compare  Masni-e,  Landw.  Jahrh.,  1882,  191 ;  Eser,  ihid.^ 
1885,  208  ;  Battelli,  II  Xuwo  Cimenio,  1890,  [3],  28,  247).  Com- 
psrative  experiments  were  made  on  the  evaporation  from  a  surface  of 
^ster,  from  a  soil  containing  05  percent,  of  the  total  amount  of  water 
it  wonld  hold,  and  from  soi  I  sown  with  grass.  The  relations  in  amount 
of  evaporation  were  100  :  65  :  202. 

The  amount  and  composition  of  the  grass  cut  in  1886  and  1887  are 
jriven,  as  well  as  that  in  1888  after  irriprntioTi  with  sewnge  water. 
As  regards  the  crops  of  1886  and  1887,  l  esuitH  show  tliat  the  soils 
lost  both  nitrogen  and  potash,  the  aiaonii(s  of  these  two  constituents 
of  the  irrigating  water  being  insufficient.  Lime  was  deposited  both 
in  the  peaty  and  sandy  soils,  but  the  calcareous  and  loamy  soils  both  lost 
lime.  In  the  case  of  magnesia,  just  the  opposite  takes  place.  Snlph- 
nric  acid  was  deposited  in  every  case  in  excess  of  the  amount  found 
in  the  produce  ;  it  is  prohable  that  it  was  taken  up  by  the  roots  as  a 
reserve  for  future  growth.  The  behaviour  of  lime  and  magnesia  in- 
dicates a  similar  storing  by  the  roots.  The  produce  obtained  under 
the  influt'iu't  of  sewage  water  was  richer  in  nitrogen,  potash^  and 
phoHphuric  acid  than  that  of  the  two  previous  years. 

The  soils  which  benetit  most  in  ordinary  irrigation  are  the  poor 
Mdj  soils;  peaty  soils  are  also  imnroved,  especially  by  water  rich 
in  lime  (compare  Fleischer,  Hommv,  Landw,  u,foniw,  Zeit*,  1884 , 841 ; 
Cgger,  Ohem.  OefUrMl,  1887,  525,  and  Trott  Ann.  8oe.  OeoL  Belg,^ 
11,123). 

B.  Jrritjation  irith  Sewage  TTa^er.— Tliese  experiments  were  similar 
to  those  described  above.  The  four  different  s-oils  were  employed. 
The  sewage  was  mixed  with  tap  water  in  the  proportion  80:585. 
There  were  four  applications  from  November,  1887,  to  March,  1889. 
^Hie  following  table  shows  the  average  couipo&itiou  of  the  water  as 
^lied,  and  of  the  drainage,  in  milligrams  per  litre. 

*  -  • 
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water 
applied. 

Bniiiage. 

Peaty 
gou. 

^  1  i 

careoug 
soil. 

Xtoamj 
Mxil. 

Sandj 

O9  reqnind  fbr  ozidfttioB. . 

126  *a 

14*2 

18*8 

12*7 

10  "i 

490-7 

106  -5 

225  -7 

236-5 

107  1 

122  -4 

121  0 

177-7 

196  -2 

116  -4 

16  C 

18-5 

13-8 

14-8 

13-9 

66*8 

29  -2 

33  -5 

23-7 

20  -8 

99-2 

56 

p" "  »^ 

Ui)  / 

59-0 

54-1 

134-4 

111-9 

91-4 

97-6 

92-8 

1ft  -ft 

81-0 

88*0 

86  2 

114-8 

03  "2 

65  1 

58-6 

520 

49-2 

PiOs  

14  0 

0-1-3 

0-1-3 

0-10 

0-0  •,"> 

Ammoniacal  nit  rogen  .... 

119-81 

r  trace 

f  trace 

/  trace 

f  trace 

81 '0/ 

\-12-7 

1-12-4 

\-  7*8 

1-8*1 

Other  experiments  were  made  in  which  the  sewage  water  was 
applied  veiy  frequently  instead  of  at  long  intervals.  The  results  of 
both  sets  of  experiments  show  that  the  sandy  soil  is  the  most  snitable^ 
owing  to  its  greater  permeability  for  air.  If  iosnfficient  air  is  present, 
a  redaction  of  Tiifric  to  nitrons  acid  takes  plac»»,  and  loss  both  of 
nitrogen  and  sulphur.  For  complete  oxidation  of  tlio  sewage,  vegeta- 
tion is  necessary,  and  it  is  important  to  avoid  an  e-xcess  of  sewage. 
To  utilise  the  nitrogen  of  the  sewage,  about  twice  as  much  phosphoric 
aoid  and  three  times  as  mach  potash  are  required  as  the  sewage  con- 
tains. The  vegetation  of  1  hectare  of  soil  will  take  up,  at  the  most* 
300  kilos,  of  nitrogen,  corresponding  with  the  sewage  from  about  60 
to  80  of  the  population. 

C.  Jrrirjntion  with  Impurr  Water  ccmtain in fj  Saltn. — The  waters  with 
winch  all  four  soils  were  successively  irrigated  in  those  experiments 
contained  : — (1)  nothing  added  ;  (2)  NaCl,  01  per  cent,  j  (o)  CaClj, 
0*1  per  cent. ;  (4)  MgCl,,  01  per  cent. ;  (6)  FeSOi,  0H)3  per  cent.; 
(6)  ZnSO«,  0  02  per  cent. ;  and  (7)  CuSO«,  0  02  per  cent.  There  was 
further  dilution  from  rain.  The  application  of  common  salt  gave  rise 
to  an  increased  loss  of  lime,  magnesia, and  potash.  Calcium  chloride 
caused  a  deposition  of  lime  in  soil  or  plants  and  a  loss  of  other  bjiscs 
(^IpO,  Na»0,  and  K.O).  Magnesia,  iron,  zinc  and  cop^ter  were  all 
deposited,  more  or  less,  whilst  the  drainage  removed  other  bases. 

N.  H.  M. 


Analytical  Chemistry. 


Estimation  of  Sulphur  in  Regenerated  Gas-Purifying 
Material.  By  F.  Meter  {Clum.  Zeit.,  17,  131  Pj— A  few  grams  of 
the  material  is  wranped  in  a  filter  and  placed  iusido  tho  bulb  of  a 
calcium  chloride  tube,  which  is  then  connected  with  a  150  c.c.  round* 
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bottoTitcd  flnsk  containing  about  30  c.c.  of  carbon  bisnlpliido.  The 
top  part  of  the  tube  then  conneotpd  with  a  reflux  rriMfh-nscr.  A 
Soxhlet's  apparatus  may,  of  course,  l  o  iisi  d  instead  oi'  the  calcinni 
chloride  tube.  After  iieating  the  tiask  iu  a  water  batli  of  80°  for 
about  an  hour,  the  snlpbiir  will  be  completely  extracted;  Tbe  flask 
is  diBcoonected,  the  carbon  bisalphide  distilled  off,  and  tbe  reeidiial 
salpbnr  finally  oxidised  by  nitric  acid  and  potasnnm  chlorate* 

L.  DE  E. 

Estimation  of  Free  Acids  in  Salts  of  the  Heavy  Metals.  Br 
F.  Hot*MANN  {Chem.  Zeil.f  17,  1318 — 1311)).— The  author  adds  to  thtr 
solntion  of  the  metallie  salt,  copper  sulphate  for  instance,  a  very 
slight  excess  of  potaasinm  ferrocyanide,  and  then  makes  np  to  a 
definite  bulk.  After  the  precipitate  has  completely  settled,  an 
aliqnot  part  of  the  liquid  is  syplioncd  off,  and  tlie  free  ncid  titrated 
with  N/10  soda,  nsin- phenolphthaiein  as  indicator.  Wlion  the  pre- 
cipitated f» 'rrocyanide  is  eolonrlesa,  as  in  the  case  of  k'ad,  silver,  at' 
sine,  a  uiudei  ate  excess  of  ferrocyanido  is  not  injurious,  and  the  lii^uid 
need  not  be  filtered  before  titrating.  To  be  snccessfal,  the  metals 
shonld  be  in  the  highest  state  of  oxidation,  tbe  process  failing,  for 
instance,  with  feirons  sniphate.  L.  de  K. 

Precipitation  of  Barium  Sulphate  in  Presence  of  Silica  and 
the  Decomposition  of  Barium  Sulphate  by  Hydroflnoric  acid. 
By  J.  F.  Blee?evl  (^Chem.  Neics,  69,  63 — 64). — It  is  shown  that  bai-iuni 
sniphate  [n^pitated  in  the  presence  of  sodium  silicate  is  in  no  way 
contaminated ;  moreoTcr,  that  barinm  chloride  does  not  give  a  pre- 
cipitate in  a  solntion  of  sodium  silicate.  The  suggestion  of  removing 
silica  from  barluni  sulphate  by  means  of  hydrofluoric  acid  is  fonnd  to 
be  untenable,  inasmuch  as  mere  evaporation  with  this  acid  is  suffi- 
cient to  decompose  the  sulj)liate,  occasioning-  loss,  \vhich  inci-eases 
with  the  augmentuLKjn  of  the  volume  of  the  acid  usedj  this  decompo- 
sition is  presented  by  laige,  bat  not  by  small,  qnanUties  of  free 
salphnric  acid.  ]>•  A.  L. 

Colorimetric  Estimation  of  Iron.   By  A.  Zfca  (Chcm.  Zeit.y 

17,  1564 — Ioo.t). — For  tln^  estimation  of  iron  iu  ^vaters,  tbe  author 
recommcuds  the  followiut:  method.  To  100  c.c.  of  the  water  (in 
which  the  iron  has  alrearly  been  oxidised  to  the  ferric  condition} 
1  C.C.  of  citric  acid  (sp.  gr.  1*35 — 1'40)  and  5  e.c.  of  a  5  per  cent, 
solntion  of  potassinm  thiooyanate  are  added.  The  coloration  develops 
rapidly,  and  does  not  darken  on  remaining.  100  c.c.  of  distilled 
water  is  then  similarly  treated,  and  a  standardized  solution  of  a  ferric 
Fait  containintr  0  01  rnilligrram  of  iron  per  c.c.  run  in  until  the  colora- 
tion })roduccd  is  equal  to  that  in  riie  water  under  examination.  Tht^ 
quantity  of  ferric  solution  added  represents,  of  coui-so,  the  quantity 
of  iron  in  the  water.  In  this  way  0*01  milligram  of  iron  per  100  cc. 
of  water  is  easily  estimated.  L.  T.  T. 

Estimation  of  Nickel.  By  J.  F.  Si  kepkr  (Ch(>m.  Ncwf,  69, 
15 — 17).-^To  avoid  the  nncertainty  iucident  to  preTailing  methods  of 
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estimating  nickel,  the  author  has  adopted  the  following  modes  of 

procedure. 

Slu>t  or  plate  nickel  is  broken  up  as  far  as  possible,  avoiding  the 
inti oductioii  of  adventitious  iron,  and  20 — 25  grains  is  dissolve!  bj 
heatiiifj  gently  with  250  c.c.  of  dilute  (1:1)  nitric  acid,  the  fumeii 
1)eing  snbscquently  boiled  off.  The  eolation  is  made  up  to  2  litres 
and  50  cc.  evaporated  to  dryness  with  hydrochloric  acid. 

Mattes  or  ores  are  dissolved  in  aqua  regia,  and  evaporated  to  dryness 
with  hydi'ochloric  acid  ;  takinpj  1  to  5  grams,  according  to  richness. 

Speiss,  1  gram,  is  treated  with  aqua  rofria  and  frequent  additions 
of  a  saturated  solution  of  potassium  bromide  in  water  charged  with 
excess  of  bromine,  aud  is  then  evaporated  to  dryness  with,  hydro- 
chloric acid. 

In  these  three  oases  the  solutions,  after  evaporating  to  dnrness 
with  hydrochloric  acid,  are  rcdissolved  in  this  solvent,  dilated,  and 
the  proportion  of  hydrochloric  acid  made  up  tp  one>eighth  or  one* 

tenth  of  the  total  volume. 

Nickel  oxide  is  reduced  to  an  impalpable  powder,  dried  at  130°, 
and  1  gram  is  heated  gi*adually  to,  and  then  at,  I'edness  with  sodium 
hydrogen  sulphate,  in  a  pai'tially  covered  cracible,  until  action  ceases, 
then,  when  sufficiently  cool,  about  2  c.c.  of  concentrated  sulphnrio 
acid  is  added,  and  the  heating  is  resumed  until  the  whole  mass 
becomes  liquid.  When  cool,  it  is  dissolved  in  hot  water  (any  residue 
being  ignited  and  re-treated),  and  7  to  10  c.c.  of  hydrochlonV 
acid  is  added  to  the  solution,  the  volume  of  which  should  be  fromi  75 
to  100  c.c. 

A  solution  prepared  by  any  of  these  methods  is  treated,  while  hot, 
with  hydrogen  sulphide,  filtered,  and  the  precipitate  washed  with 
hydrogen  sulphide  solution ;  the  filtrate,  after  removing  the  hydrogen 
sulphide  completely  by  boiling,  is  boiled  for  a  further  five  or  ten  nunntet 

with  nitric  acid,  and,  while  boiling,  is  grnHlirilly  and  cmitionsly  pvefipi- 
tated  witli  excess  of  canstic  soda,  as  free  as  possible  from  cari)onate 
and  alumina  ;  the  Ixjiling  is  continued  for  1.5  minutes  longer,  and  after 
15  minutes'  standing  on  a  water  bath,  filtration  is  proceeded  with; 
the  precipitate  being  thoroughly  washed  with  boiling  water,  by 
digesting  with  it»  as  well  as  on  the  filter,  before  being  dissolved  in 
hot  dilute  sulphuric  acid  (1 : 15  or  20  of  water)  ;  the  total  amount  of 
sulphuric  acid  used  in  this  and  subsequent  re-treatraoTits  should  not, 
however,  exceed  10  c.c.  The  solution  is  diluted  to  from  150  to 
iJOO  c.c,  according  to  the  quantity  of  iron  present,  and  when  cold  is 
treated  rapidly  with  excess  of  concentrated  auimouia,  allowed  to 

settle,  the  supernatant  liquid  filtered  off,  the  precipitate  washed  with 
water,  redissolved  in  the  dilute  solphurio  acid  and  reprecipitated 
with  ammonia,  these  operations  being  repealed  two  or  three  times  if 
much  iron  is  present.  The  combined  filtrates  are  evaporated  to 
50  to  75  c.c,  at  a  low  temperature,  to  avoid  dryiug  up  or  tlir  separa- 
tion of  any  nickel  salt,  and  the  concentrnted  solution  treated,  a.«i 
soon  as  convenient,  with  ammonia,  using  5  c.c.  in  exce.ss  of  that 
required  to  produce  a  blue  colour,  any  precipitate  is  filtered  off,  re* 
dissolved,  and  reprecipitated,  &c.;  25  c^  of  strong  ammonia!  is 
added  to  the  filtrate,  wkiofa  is  diluted  to  200  ac  and  eleotrolysed* 
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osin^  cylindrical  platininm  electrodes  supported  at  l  to  of  an  inch 
above  the  bottom  of  the  glass.  There  inu.st  be  plenty  of  ammonia 
present;  not  too  much  snlphuric  acid,  and  no  nitrate,  alumina,  or 
iron.  After  use,  the  electrodes  are  cleaned  hj  immersion  in  hot  dilute 
sRrioaeid.  D.  A.  L. 

EBtimation  of  Chromium  in  Chrome-Steel  and  Chrome-Iron 
Ore.  By  J.  Spulleb  and  S.  Kalman  (Ghem.  Zeit.,  1360— l.SCl  ; 
1412). — Two  grams  of  steel  borings  is  dissolved  in  16  c.c.  dilute 
snlphario  acid  (1 — 5)  contained  in  a  hemispherical  dish  of  300  c.c. 
capacity,  and  coTered  with  a  watch-glass.  When  e£Fenrescence  has 
^ased,  the  glass  is  remoTed,  rinsed  with  a  lUUe  hot  water,  and  the 
whole  evaporated  to  dryness  with  constant  stirring.  When  dry,  the 
mass  is  calcined  and  then  mixed  in  a  silver  basin  with  4  grams  of 
powdered  sodiam  dioxide  and  8  grams  of  sodium  hydroxide.  On  heat- 
ing^  Uie  mass,  frothing  takeB  place  at  first,  hut  this  soon  cea<?eis  when 
tlie  contents  are  stiii-ed  with  a  silver  spatula.  The  fusion  is  now 
continued  for  15  miuntes,  when  4  grams  of  sodiam  dioxide  is  added ; 
after  20  xunntes'  further  heating  another  8  grams  of  this  substance 
is  added ;  after  the  lapse  of  1^  honr,  the  whole  of  the  chrominm  is 
converted  into  sodiam  chromate.  When  cooled  a  little,  the  basin  is 
frsed  from  soot,  placed  inside  a  porcelain  dish,  and  lixiviated  with 
water.  The  further  opemtions  aro  the  same  as  described  in  the 
autlir?^'  process  for  the  estimation  of  chromiom  in  ferrochrome  (oom- 
pai-e  this  vol.,  ii,  70).  * 

Chrome-iron  oi  e  may  also  be  analysed  by  direct  fusion  with  the 
sodium  dioxide  mixture.  L.  de  K. 

Electrolytic  Estimation  of  Lead.  By  A.  KnKirHOAUEK  (/?er.. 
27,  315—318;  compnrp  Medicus,  Abstr.,  1892,  1522).— The  nitric 
acid,  used  in  making  the  solution  of  lead  nitrate  to  be  electrolysed, 
should  consist  of  I  part  of  acid  of  sp.  gr.  1*4  to  7  parts  of  water ; 
the  deposited  lead  dioxide  should  be  washed  twice  w  ith  alcohol  and 
dried  n>r  five  minutes  at  120*.  ^  It  is  slightly  h^  groscopic  owing  to 
the  presence  of  a  trace  of  nitric  acid,  wmch  is  difficult  to  remove; 
the  amount  of  water  taken  up  is,  strange  to  say,  independent  of  the 
weight  of  the  dioxide.  G.  l\  B. 

AnalysiB  of  Phosphor-tin.  By  0.  A.  Lobby  ds  Bruvn  (iuc. 
Tnv.  Okim,,  12, 262— 267).— Ahont  1  gram  of  the  suhstance  is  intro* 
daeed  in  small  pieces  (2—4  per  gram)  into  a  flask  of  60—80  c.c. 
opacity ;  40 — 50  c.c.  of  water  is  added,  and  the  mouth  of  the  flask 
covered  by  a  funnel ;  c.c.  of  purified  liquid  bromine  is  now  added 
in  3  to  4  portions;  nhout  1  c.c.  of  bromine  is  added  nt  first,  tlie  flask 
bei  ivj  placed  in  a  bath  of  cold  water.  Although  the  i*eaction  pro- 
ceeds with  the  production  of  flame,  it  must  not  be  too  i*apid,  and  rise 
oi"  tempemturu  must  be  avoided,  otherwibe  a  gelatin ouh  deposit  of 
Stannic  oxide  is  produced.  The  whole  operation  of  adding  the  bi-o- 
mine  takes  5—10  minutes.  If  small  particles  of  the  substance  remain 
unattached,  more  hromine  is  added,  the  mixture  gently  heated  on  the 
water  bath,  and  subsequently  allowed  to  remain  for  some  time.  The 
solution  is  transferred  to  a  porcelain  capsule,  the  flask  rinsed  with 
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concentrated  hydrochloric  acid,  the  eolation  ditnted  with  an  equal 

volnme  of  water,  and  tlic  bromine  is  expetled  by  evaporation  on  the 
water  hatli  The  concent  rated  hydrochloric  acid  serves  to  dissolve 
any  stanni  ■  (i\i<lo.  Tlie  sohition  must  not  be  concentrated  too  much, 
or  tin  wiii  be  voiatiiised.  The  tin  is  estimated  by  precipitation  as 
ealphide  or  hj  GImsor'a  eleetrolytio  method,  whilet  the  phosphome 
18  estimated  in  tiie  filtrate  from  the  tin  as  magnesium  pyrophos- 
phate. A.  B*  L. 

Paraffin  Estimations.  By  ii.  Holand  (Ghem.  ZeiL,  17,  1478, 
1483 — 14S4). — The  anthor  has  proved  by  a  series  of  experiments 
that  paradin  may  be  quantitatively  separated  from  yellow  oil  (a  pro- 
dnct-  of  the  dry  distillation  of  brown  ooal)  by  treating  the  sample 
with  10  times  its  bulk  of  commercial  absolnte  alcohol  and  subsequently 
cooling  in  ice-cold  water  for  about  two  hours.  If,  however,  the  amount 
of  paraffin  ia  less  than  20  per  cent.,  it  is  advisable  to  first  remove 
the  bulk  of  the  oil  by  a  fractional  distillation. 

The  precipitated  paraffin  is  collected  on  a  weighed  filter  contained 
in  a  double  funnel  cooled  with  ice,  and  washed  with  culd  alcohol. 
It  is  then  freed  from  the  bulk  of  alcohol  b^  sqaeesing  between 
blotting  paper,  and  finally  dried  at  100*^  on  a  weighed  watch-glass. 

L.  i)K  K. 

Analysis  of  Mixtures  of  Sperm  Oil  and  Mineral  Oil.  By 
C.  A.  L<^BHY  I'l:  J^i.L  VN  (Chem.  Zeit.,  17,  1453). — The  author  uses 
the  process  lecoiumcndcd  by  Allen  and  Thomson,  but  has  made  a 
blight  modttication.  5  grams  of  the  sample  is  boiled,  for  some  hours 
with  a  solution  of  2  grams  of  sodium  hydroxide  in  25  e.a  of  absolute 
alcohol.  The  liquid  is  dilated  with  water  and  shaken  twice  with 
licrlit  petroleum*  which  is  then  washed  with  water  and  finally 
distilled  off  in  a  weig-hed  flask.  The  contents  are,  after  weighing, 
boiled  with  twice  the  voluTTie  of  acetic  anhydride.  Complete  roIu- 
tiou  takes  place,  but,  on  cooling,  tho  miTiernl  oil  separates  almost 
entirely,  and  can  be  readily  removed  i  ruiu  tiic  acid.  The  author  tiuds, 
howorer,  that  it  retains  a  small  proportion  of  aoetto  acid,  which 
causes  it  to  solidify  in  contact  with  metallic  sodium;  it  is  there- 
fore necessary  to  agitate  it  with  a  weak  alkali  and  again  dissolve  it  in 
light  petroleum.  After  distilling  oft  the  latter,  the  mineral  oil  is  left 
in  a  pare  state,  h,  de  K* 

Partial  Decomposition  of  the  Constituents  of  Beer  by  EbnUi- 
tion,  and  ItB  Xffect  oil  the  Estimation  of  Carbonic  Anliydxlde 
and  on  the  Detection  of  Sulphnrons  Aoid«  By  H.  Euon  (Bee, 
Trav,  Ohim.t  12,  255 — 261). — ^Among  methods  for  the  estimation  of 
carbonic  anhydride  in  beer,  may  be  mentioned  that  of  Schwackhofer, 
improved  by  Lander  and  Schultze  {Zcit.  (jrs\  Bmuw.,  1879,  3G9).  The 
method  consists  in  driving- out  the  carbonic  anhydride  with  a  current 
of  air,  buL  the  labt-ixauied  cliemibts  contend  tliat  il      uuly  possible 

to  eliminate  the  last  traces  of  oarhonic  anhydride  by  maintainiog 
the  liquid  in  ebullition  for  some  time.  The  author  ascribes  the  in- 
creased amount  of  carbonic  aohydride  found  by  prolonging  the  boil- 
ing to  the  decomposition  of  certain  constituents  of  the  beer. 
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Prior  has  shown  (AUg,  Zeit.  Bierhrau.  u.  Mahfab.^  1891,  1281)  thaf; 
when  hops  are  boiled  with  water,  as  in  the  process  for  detectiDg  eal- 
phurouB  acid,  a  small  quantity  of  hydrogen  salphide  is  evolved,  which 
complicates  tbe  prooesa. 

The  author's  results  show  that  5 — 10  minutes'  ebullition  is  sniB* 
eient  to  eliminate  all  the  oarbonio  anhydride  from  beer. 

A.  R.  L. 

Detection  and  Estimation  of  Alkyl  Groups  attached  to 
nitrogen,  iiy  J.  Hkiizig  and  H.  Meyer  (Ber.,  27,  31^—320).— It 
is  found  that  the  alkyliodido  compounds  of  pyridine  and  qainoliue 
deeompoae  into  base  and  alkylic  iodide  when  heated,  and  that  the 
hydriodides  of  basee  which  contain  alkyl  gronps  attached  to  the 
nitrogen  atom  behave  in  a  similar  manner.  It  is  thus  possible  to 
estimate  these  groups  by  a  modifirntion  of  Zoiscrs  method. 

No  details  of  the  prooesa  are  given,  as  the  method  is  still  under  in- 
vestigation. C.  F.  B. 

BowMifflne  Hydroohlorids  aa  a  Reagent  for  the  DateeUon  of 

Mineral  Adds  in  Vinegar.  By  G.  Griggi  (Chem.  Gentr.,  1893, 
ii,  1033 ;  from  Chem.  Zcil.^  17,  Rep.,  276). — 1  c.c.  of  the  vinegar  to 
be  tpsled  is  placed  in  a  flat  porrclain  basin,  and  a  drop  of  an  alcoholic 
solution  of  magenta  (25  grams  magenta  in  100  c.c.  of  90  per  cent, 
alcohol)  added.  If  only  acetic  acid  is  present,  the  colour  is  slightly 
intensilied,  but  otherwise  unchanged.  In  the  presence  of  1  per  cent, 
or  more  of  mineral  add,  the  reddish-Tiolet  oolonr  is  changed  to  a 
dirty  yellow.  L.  T.  T. 

Bstimation  of  Formic  Acid.  By  A.  Liedfn  (Wonafsh^  14, 
746 — 764). — iJ'onnic  acid  is  easily  and  accurately  estimated  by  titra- 
tion with  standard  potassium  purraangante  solution  in  the  prcHcnce 
of  sodium  carbonate.    The  reaction  takes  place  according  to  the 

2 [nation  SKCHOt  +  2KlCnO«  s  ISMnOi  +  ^KtCO,  +  KHCOs  + 
aO.  An  excess  of  sodium  carbonate  is  without  influence  on  the 
estimation,  and  if  the  solution  is  heated  on  the  water  hath,  the  man- 
ganese dioxide  rapidly  Bettlca. 

The  author  has  exammed  the  method  devised  by  Scala  (GazTpffa^ 
20,  393),  which  is  based  on  the  reduction  of  mercuric  chloride  to 
mercurous  chloride.  An  accurate  determination  of  formic  acid  is  ob- 
tained by  this  method  only  when  5*6  times  the  theoretical  quantity  of 
merourio  chloride  is  employed  and  the  mixture  is  heated  at  least 
6—8  hours  on  the  water  bath.  E.  G.  B» 

Colour  Reactions  of  Amines  and  Aldehydes  without  addition 
of  Acids.  By  K.  Nickel  (Che^n.  Zeit.,  17,  1413). — Salt.s  of  aromatic 
amines,  pai'Licularly  those  of  aniline,  give  colour  reactions  with 
sldehydes.  The  author  found,  however,  that  the  alooholio  solutions 
of  the  free  bases  also  give  colorations  with  some  of  the  aldehydes. 
Experiments  were  made  with  the  follow ing  amines — Aniline,  ortho* 
and  para-toluidiue,  a.-  and  ^-uaphthylaniine,  and  piperidine ;  also 
with  the  following  aldehydes — Anisaldehyde,  salicylaldehyde,  psra- 
hydroxybenzaidebyde,  piperonal,  aud  vanillin. 


Digitized  by  Google 


220 


ABSTRAOTS  OF  OHSMICAL 


Excepting  piDcridine,  all  ibeM  amines  give,  in  presence  of  acids, 
plain  Yellow  oolontions  with  the  aldehydes.  Without  the  presence 
of  acids,  the  author  conld  not  ^et  a  colour  by  means  of  cc-naphthjl- 

nminc  except  with  salicylaldehjde.  The  reaction  of  amines  with, 
liydroxyaldehydes  or  their  derivatives  is  also  ditlerent  iu  the  nbsenee 
of  acids.  Aldehydes  which  contain  a  kjdroxyl  group,  (*r(lio-and 
pam-iiydroxybenzaldehyde,  for  instance, give,  however,  a  yellow  color- 
ation without  the  addition  of  acid,  althouglk  not  so  strongly  and  quickly 
as  witii  aoid.  But  aldehydes,  such  as^  anisaldehyde  and  piperonal« 
^vhicb  contain  alkyloxy-groups,  do  not  give  the  reaction  without  addi<* 
tion  of  an  add. 

Piper?(?iTie.  which  docs  not  belong  to  the  aromatic  series  and  does 
not  contain  the  i^roup  NHj,  bnt  the  imide  groop  NH,  behaves  dif- 
ferently fjom  the  other  aminos.  In  the  fiee  state,  it  gives  yellow 
colorations  with  salicjlaldehyde  or  vanillin,  which  are  destroyed  by  the 
addition  of  an  acid.  But  with  lignin,  whioh  is  related  to  the  alde- 
hydes, it  gives  a  reaction,  even  in  the  presence  of  snlphurio  acid. 

L.  DK  K. 
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Refractive  Powers  of  some  Organic  Phosphorus  Compoonds* 

Bv  y.  Zkcchis'i  {Gazzetta,  24,  i,  84-12);  compai-e  Abstr.,  1893, 
ii,  353) — Tho  author  has  determined  tlie  refraction  constants  of  a 
number  of  organic  pUosphorus  compouuds  for  the  lines  D  uud  Ha. 
The  reguItB  obtained  for  the  former  raj  are  Bt&mmarised  in  the  follow- 
ing  table,  and  are  each  the  mean  resalta  of  several  determinatkms 
made  nnder  varied  conditions. 


Substance. 

Temp. 

p/'n  —  1 

p    I'n'  —  1 

Atomitt  refraction 
ol  jduMpborue. 

^    d  • 

From  /ID 

From  itjy. 

PPhClj  .... 

81  10 

46-17 

17  -47 

8-79 

4-8—  «*9 

1M*76 

87-94 

26-16 

11-79 

PfOKr^  

7  ■4—27  0 

63-31 

38  -30 

5  98 

2-97 

POfOEl),  ... 

5-7— 2H1 

69-09 

41-79 

7-50 

4- 17 

P(OEi)Cli. .. 

12 '4— 24*5 

81-87 

1410 

8-10 

POPh<OH),.. 

60*07 

86  61 

'6-U7 

2-81 

The  values  given  for  triphenylphosphine  were  obtained  in  7 — 11 
per  cent,  benzene  solutions.  Two  determinations  of  the  constants  for 
eihoxypbosphorons  chloride  were  made  with  the  pare  sabstance,  and 

one  with  an  8  percent,  benzene  solution  ;  slig'htly  higher  resnlts  were 
obtained  in  thi-  latter  joase.  The  high  atomic  refraction  of  phosphorus 

in  triplienylpliosphine  is  analopfous  to  that  previously  obsei-vod  by  the 
author  with  nromatic  bases  (this  vol.,  ii,  2).  Tlie  atondc  refraction 
of  the  phosphorus  in  phenylphosplrorons  chluridt-  (17-47  for  n)  is 
somewhat  greater  than  that  in  photsphorous  chloride  ^14*83  for  n). 

W.  J.  P. 

Photochemical  Action  in  Solutions.  Bv  K.  Koiokf  (Zeit. 
phygikal.  Ch*^m.y  13,  327 — 365). — The  action  of  light  on  Eder  s  solu- 
tion, that  is,  a  mixture  of  solutions  of  mercuric  chloride  and  ammo- 
ninm  oxalate,  is  first  considered.  The  prc!*ence  of  a  double  salt  is 
indicated  by  experiments  on  the  alteration  of  the  boiling  point  of 
water  bj  the  addition  of  the  two  coustitiients  singly  and  together. 
The  action  of  lin^ht  on  the  solution  causes  the  formation  of  mercnrons 
<?hloride,  and  the  amount  .so  f  >ririf^d  is  determined  nndpr  various 
conditionb.  Tiie  addition  of  .suljs tain  ts  which  cause  an  iiioic'a.su  in 
the  dissociation  -  causes  an  increase  in  the  quantity  of  mercurous 
chloride  formed  and  vice  vend.  The  author  therefore  conclndes  that 
the  nndissocisited  niolccnles  play  no  important  part  in  the  reaction. 
As  the  acceleration  of  the  action  is  most  marked  by  an  increase  in 
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ilie  number  of  Hg>  and  0%0i  ions,  the  reaction  is  considered  to  be  due 
to  these,  that  is — 

2Hg  -I-  C2O4  -  2Bg  +  2CQj. 

The  mei'ciiry  sn  formed  thou  proflnces  mercurons  chloride  by  its  acHon 
on  the  iiK'i-LMiric  snlt.  As  a  jtlioiomptric  !i(}uid,  the  solution  is,  how- 
ever, subject  to  the  disadvaulagcs  that,  il  is  relatively  more  seDsitive 
in  dilote  than  in  strong  solotion,  and  that  the  carbonic  anhydride 
formed  by  the  reaction  increa^tes  the  sensitiveness. 
^.  The  author  then  shows  the  probable  existence  of  a  compound,  KBr^, 
in  a  solution  of  bromine  in  potassinm  bromide  solution,  and  examines 
next  the  nctinnof  bromine  on  oxalic  acid — (1)  iiitlie  dark  ;  ( i2 )  under 
iutlueiicu  of  lii^lit.  In  the  tirst  ease  the  roat-tion  velocity  was  found 
to  decrease  rapidly  with  the  tiuic.  As  potaH.sium  bromide  is  toruied 
in  the  reaction,  the  decrease  is  probably  due  to  the  formation  of 
the  salt  KBra,  and  hence  the  removal  of  some  of  the  bromine.  The 
ratio  of  the  reaction  velocities  in  light  and  in  the  dark  was  found  to 
increase  g^reatly  with  the  time.  The  ratio  was  also  increased  hv  the 
ad<lition  of  potassium  bromide,  and  in  this  oase  did  not  vary  witlx  the 
time.  As  Ijcloi-e,  incrt-a-se  in  the  numljer  of  ions  can.sod  an  ijicreaso 
in  both  cases  in  tlie  velocity  of  the  reaction.  The  author  concludes, 
therefore,  that  the  inflaence  of  light  in  this  case  is  dne  to  an  increase 
in  tbe  activity  of  the  Br  and  G1O4  ions,  and  also  to  a  raising  of  the 
activity  of  the  Br^  gronp.  L.  M.  J. 

Electrodes  for  Resistance  Deterxninations  in  Electrolytes. 
By  F.  KuHLRALSCH  (Avn.  r/njs.  Chew.,  [2],  51,  .•^46— 350).  The 
author  describes  various  forms  of  platie  and  cylindrical  platinised 
platinum  electrodes  for  dipping  into  liquids  whose  resistance  is  to  be 
determined.  One  of  the  principal  features  of  thcM  electrodes  is  that 
the  connections  are  made  throagh  doable  capillary  glass  tnbes  of 
1*5  mm.  bore,  '  J.  W. 

Electrical  Conductivity  of  Gases.  By  F.  Bkauv  (Zeif.  physihiL 
i'ht  m.,  13,  155 — 102). — number  of  ditl'ereut  cases  were  investi- 
gated : — 

(1.)  Compound  gases  at  the  moment  of  formation.  The  only  cases 
studied  were  mixtares  of  (I)  nitric  oxide  and  air  ;  (2;  chlorine  and 

hydrogen,  which  were  caused  to  unite  by  tbe  intlnence  of  heat 
or  diffused  daylight.    A  Ley  den  jar  battery  of  aboat  4000  Tolts 

E.M.F.  was  employed.    Nf>  eondnction  was  observable. 

(2.)  fiases  during  the  time  of  explosion.  A  mixture  of  carbonic 
oxide  and  oxygen  was  employed,  and  a  current  from  7  to  2(>  .>mall 
Grove  cells  was  employed  j  in  this  case,  there  appeared  to  be  un- 
doubted conduction  through  the  exploding  gas. 

(3.)  Crases  heated  to  high  temperatures.  The  gases  were  heated  in 
porcelain  tubes  to  about  1  DUO— 1200%  and  the  current  used  was  that 
from  a  Leclnneho  cell.  Ammonium  chloride  and  cadmium  iodide 
conducted  well  ;  ammonia,  iodine,  ami  livdrogen  chloride  eon- 
ducted,  ati  did  to  a  lesd  extent  hydrogen  iodide,  hydrogen  bromide, 
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snd  probably  mercnric  oxide.   No  oonduction  was  obmrFod  ia  the 
cases  of  carbonic  anhydride,  water,  and  nitric  peroxide. 

The  paper  closes  with  a  short  disenssion  of  the  electric  charp^es  of 
Hanies,  wln()i  the  author  considers  to  be  due  to  a  separation  of  positive 
and  negative  ions. 

The  rcsnlts  in  general  coutiriu  the  experimenU  of  Do  Uemptinno 
(Abstr,  181)3,  ii,  563).  L.  M.  J* 

LftWB  of  Oalvanio  Poloilsatlon  and  Eleotrolyiis.  By  O. 

WlBDEBURO  (Ann.  Fhys.  Gkem.,  [2],  51,  302-^45).— The  author 
seeks  to  give  a  consistent  exposition  of  the  phenomena  of  galvanic 
polarisation  on  the  followin*^'  faridamental  fissumptions.  The  ions  are 
driven  hy  thv  active  electroniutiire  force  towards  tlie  two  electrodes, 
where  they  collect  and  generate  new  breaks  in  the  potential,  which, 
acting  acrainst  the  original  electromotive  force,  regulate  the  current 
aocoiding  to  Ohm's  law.  All  the  ions  that  reach  the  electrodes,  how* 
ever,  are  not  electrically  active,  bat  only  a  smalt  proportion  of  them, 
the  rest  being  neutralised,  losing  their  ionic  character,  and  contribu- 
ting notliing  to  the  sudden  difforenr-p  of  potential.  There  is  a  limit 
to  thv  giitlicring  of  the  ions  at  the  electrodes,  and  the  relative 
amount  which  collects  at  any  instant  is  smaller,  the  nearer  the 
amount  already  collected  is  to  the  limit,  being  proportional  to  the 
differencd  between  the  limiting  and  aotaal  values  at  the  instant  con- 
sidered. J.  W« 

Minimnm  Electromotive  Force  required  to  decompose 
Electrolytes.  By  M.  Lk  Blaxc  (Compt  find.,  118,  411—412)  and 
HKHTHtLOT  (ibid.^  412 — ilb). — Le  Blanc  points  out  that  in  1891 
(Abstr.,  1891,  14(t5)  ho  obtained  results  identical  with  those  of 
Nourisson  (this  vol.,  ii,  178).  Berthelot  considers  that  both  Le  Blano 
and  Nourisson  have  only  confirmed  the  conclusion  at  which  he 
arrived  in  1B82  (Ann,  Chim,  Phys.,  [5],  27,  88),  namely,  that  the 
minimnm  electrornotivc  force  required  to  decompose  an  electrolyte  is 
tbo  sam  of  the  heat  absorbed  hy  tlic  separation  of  the  acid  from  the 
ba*«p  in  (lilnte  solutions,  and  the  heat  of  decorrjposition  into  oxygen 
and  hydrogen  of  the  water  by  which  the  ucid  and  hase  are  dissolved, 
provided  that  the  acid  and  base  are  neither  oxidised  nor  reduced  and 
that  the  electrodes  are  not  attacked.  This  result  is  independent  of 
any  theory  of  dissociation  into  ions.  Berthelot  points  out  that  the 
nomerical  values  obtained  by  himself^  Le  Blanc,  and  X  ui  isson 
respectively,  are  practically  identicaL  C.  H.  B, 

Fusibility  of  Isomorphons  Mixtures  of  some  Double 
Carbonates.  By  H.  Lk  Cn  \  i  i  i.ikh  (Coinpt.  rend.,  118,  415 — 118).— 
Potji'^.sium  carbonate  and  sodium  carbonate,  when  fused  with  calcium, 
barium,  or  hirontium  carbonate,  readily  jield  crystalline  isomorphous 
doable  salts  of  the  general  formula  M'aO,  M"0,  2CO3.  They  cleave 
easily,  and  when  the  plates  are  examined  with  convergent  polarised 
light  they  nre  found  to  be  negatively  uniaxial,  with  the  axis  perpen* 
dionlar  to  the  plane  of  cleavage.   They  do  not  alter  when  exposed  to 
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nir,  Imt  decompose  wlirn  lioatcd  ahove  their  melting  pointR,  Uie 
barinm  componTids  bein^  less  stable  tlian  thone  which  contain  cnle'um. 

Lithium  car  lu mate  will  not  combine  with  rarbonateK  of  rnlcimn 
group,  but,  on  the  other  hand,  forms  double  conipounds  with  the 
alkali  carbonates. 

The  following  t«bl6  shows  the  points  of  Bolidification  of  Tsriom 
mixtures,  the  numbers  indicating  the  niolecular  proportions  of  each 
salt  present  in  the  mixture. 


Na.COa                   1        1  1  —  —        I  1 

K,CO,                  —      —  —        1  1       —  — 

CsCO,                 1      —  —       1  —     0-5  0-5 

SrCO,                 —       1  —  —  —      06  — 

BaCO                 —     —  1  —  1       —  0-5 

TMn})ei-!\tnre  of 

solidification.    790*   750*   740*  790"  800°    720^  660' 

NmCO,                 I  —  0-6  0-5  0-5 

K,Ca                 —  1  0'6  0-5  0-5 

CaCOs                  --^  0-5          1  —  0-5 

SrCO,                  0-5  —  ^  _ 

BaCO,                  0-5  0-5  —  I  0-5 


Temperiitiire  of 
soliditication.    720°       756'      760"      780*  690' 

The  connection  between  the  melting  point  and  the  composition  can 
he  represented  bj  a  triangular  sui-face  in  the  case  of  ternary  mixtnreSf 

and  by  a  square  sinTnre  in  the  rnpc  of  quaternnrv  iTiixtures. 

These  ivsnlts  and  thoFe  previously  obtained  (this  vol.,  ii,  179)  5^how 
that  in  all  cases  where  the  isomorphism  cuii  be  decisivelj  ascertaiuod, 
the  curves  and  the  surfuces  are  perfectlj*  continuous,  and  show  no 
angular  points. 

When  the  temperature  of  the  fased  mixture  remains  constant 
during  solidification,  the  crystals  have  the  same  composition  as  the 

mother  liquor  in  which  they  are  formed.  Such  mixtures  in  (he  ca.se 
of  alloys  have  been  termed  entectic  mixtures  by  Gnthrie.  Such 
mixtnres  show  the  minimnm  melting  po^nt.  and  for  nny  pnir  of  solids 
there  isnlwavs  one  entectic  nilxture.  The  same  jnoperties  would  seem 
to  belong  to  the  whole  Kcries  uf  isoniorphons  coin|ionndR,  iho  lieat  of 
formation  of  which  is  nil.  In  this  cnse,  the  curve  ul'  tlie  melting  point 
is  a  right  line  connecting  the  molting  points  of  the  two  constituents. 
With  other  mixtures,  (he  meltinsr  point  becomes  lower  snd  lower  as 
crystallisation  proc(  eds,  the  difTerenco  in  composition  between  the 
crystals  and  the  still  liquid  part  being  such  that  the  compo.^ition  of 
the  latter  tends  towards  the  entetio  mixture,  and  finally  I'eaclx  s  it 

C   H.  B. 

Thermal  Expansion  and  Compressibility  of  Solutions.  By 
G.  Tammann  (Zctt.  phifmUl.  Chem.,  13,  174— 186).— The  author 
observes  that  the  thermodynamic  surface  of  a  solution  approximately 
coincides  with  that  of  its  solvent  if  for  the  former  the  sero  of  pres* 
eore  be  taken,  not  as  1  atmosphere,  hut  as  a  higher  value,  AJk.  This 
is  expressed  otherwise,  thus  if  ^(p.v,t)  =  0  repMseut  the  thertno* 
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djnmmio  unrface  of  Uie  Rolvenfc,       +  ^k,v,t)  =    represents  that  of 

the  solution.  In  the  simplest  oase  is  independent  of  t.  Tlie 
■aetion  of  the  surface  by  planes  perpendicular  to  the  axis  of  pressure 
gives  the  isobars  of  the  liquid.  In  the  case  of  water,  tho  isolmra  for 
high  pressures  fall  above  those  for  low,  the  reverse  holdu  Lf  for  other 
liqnids.  Corresponding  with  this  is  the  fact  that  in  solutions  of  the 
same  substauce  ul  water,  the  isobars  tor  liigii  cuncentrutions  lie  above 
those  for  low.  A  naraber  of  soluHoiis  are  then  compared,  the  data 
beiiig  obtained  from  the  ezperimeDts  of  Marignao  and  Amagat.  The 
pressures  at  which  water  has  a  similar  expansioa  is  fonnd  for  sola- 
tifnisat  five  oonoentrations,  and  at  four  lUtferent  temperataree  in  the 
cases  of  hydrn^n  chloride,  sodium  chloride  and  sulphate,  and  cane- 
sufs^r;  the  numbers  obtained  show  that  Sk  is  approximately  pro- 
portional to  the  concentration,  and  incrcasps  slightly  with  the  tem- 
perature. Calculations  are  also  made  troiu  the  determi nations  of 
Auiagut  on  the  lowering  of  the  tompei*ature  of  maximum  density  of 
water  by  pressure,  and  of  Despreta  and  Kosetti  on  the  similar 
foweriog  by  solution  of  salts ;  Ihe  nambers  for  agree  satisfacv* 
torily  with  those  previ  hisIj  obtained.  The  isobars  of  water  oat 
one  another  at  about  12o — ISO"*,  hence,  at  this  temperature,  the 
isobars  of  salts  f)f  different  concentration  should  cut  each  other  and 
that  of  water;  this  is  the  case  witli  sodium  carboJiatp.  hnt  in  other 
ca^es,  owint(  to  the  increase  ol'  Ak  with  temperature,  the  temperattire 
is  lower  than  this.  Also  the  coefficient  of  expansion  of  water  at  about 
&d**  is  the  same  for  all  pressures  below  lUOO  atmospheres,  and  is 
eqaal  to  that  of  solutions  at  the  same  temperature,  but  for  liquids  in 
which      varies  the  point  is  slightly  different. 

The  uothemu  are  next  compared,  and  comparisons  made  by  means 
of  Tait*8  researches  on  the  compressibility  of  salt  solutions  aud 
of  Amagat  on  the  oompressibility  of  water  show  satisfactory  agree* 
menu  L.  M.  J. 

Electrolytic  Decompoaitioii  of  Wftter.  By  M.  Li  Blaxc  (Zeit, 
pkytihaL  Okem.,  13,  lttl--17a).-- The  author  in  this  paper  upholds  the 
view  of  the  primary  deoomposition  of  water,  aud  replies  to  the 
objeotions  brought  forward  by  Arrhenins  (Abstr.,  1893,  ii,  441).  The 
increase  iu  the  electrolytic  decomposition  of  water  by  the  addition  of 
an  olfctrol^'te  is  explained,  not  by  an  increase  in  tho  df 'j^roc  of  disso- 
ciation tjf  the  wat^r,  but  in  the  capability  of  ion  forrii.ihoTi.    He  also 
explains  the  fact  that  hydrogen  is  not  immediately  iii>erated  during 
the  electi*olyBis  of  an  alkali  salt  with  a  mercury  cathode,  by  stating 
thtt  the  potassiom  tons  gtre  up  their  eleotrinity  to  the  mercury  more 
resdily  than  the  hydrogen  ions,   T^t  hydrogen  ions  are  present  in 
watsr  ia  shown  also  by  the  fact  that  potassium  reacts  readily  with 
water  and  not  with  paraffin.    Li  the  case  of  solufi  n  of  yarious 
metallic  cyanides  in  potassium  cyanides,  he  points  out  that  cadmium  is 
frasily  separable,  but  platinum  scarcely  so.  which  is  hard  to  oxplain 
ou  a  secnnHnry  decompuhition  hypothesis,  unless  the  electro-deposited 
platinum  wei'o  fiolnblo  in  potassium  cyanide  ;  this,  however,  ho  proves 
experimentally  is  not  the  case.   Ho  finally  points  out  that  the  primary 
lition  theory  baa  the  advantage  of  simplicity. 

h.  M.  J. 
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Hypothesis  of  Coloration  of  the  Ions.  By  G.  Maonaxixi 
(Gazeelta,  24,  i,  48 — .'»(>).  -  Violuric  acid  Ims  aii  affiuif  v  cunstaiit 
K  =  0"00272.  Ill  an  aqueous  solution  con  tain  m;,'-  1  jri  aiu-iuol.  uf  tlie 
acid  iu  250  litres,  aboat  8  per  cent,  uf  the  moleculc'8  pi^euent  are  dit** 
^ociated  into  tbeir  ions ;  such  a  soltttion  is  ooloarless,  or  has,  at 
most,  a  verj  slight  yellow  tint,  and  the  ions,  acooiding  to  Ostwald's 
hypothesis  (Abstr.,  1892,  1137),  are  therefore  practically  colonrless. 
The  puro  potassium,  K^xliuin,  nnd  nmmnninm  snlfs  of  violuric  acid 
liavc  dilTerent  colonrs  when  Kolid.  but  tlieir  acjueous  solutions  have 
the  same  red  tint.  The  author  luis  measured  tho  cottiicient  of 
ubsorption  of  these  tbree  salts  for  aqueous  soluLiuiis  contaiuing 
1  gram-moL  in  SO  and  100  litres,  and  confirms  his  preTioos  observa- 
tion (Abstr.,  1892,  7S7;  1893,  it,  510)  that  the  absorption  ooeffieient 
is  directly  proportional  to  t]u>  nnmber  of  gram-nols.  of  salt  in  sola* 
lion.  Further,  the  addition  of  a  quantity  of  potassium  nitrate  to  the 
soliitioTi,  s-ufficirnt  to  dimiuish  the  eleciroiytio  dissociation  by  25  pei' 
cent,  bas  no  f'fT»'Ct  on  tho  ahsorpt  imm. 

.  Ostwald's  h)  pothesis  that,  iu  au  electrolyte,  the  dissociated  p<irt 
has  a  different  colour  from  that  of  the  non-ussoeiaied  part  is  there- 
fore opposed  to  fiiots.  W.  J.  P. 

Stochiometry  of  the  Ions.  By  G.  Bkedkj  (Zeit.  phy.nkal  Chem., 
13,  191 — 2bb). — The  autbor  gives,  tirstiy,  a  brief  review  of  the  posi- 
tion of  our  knowledge  with  regard  to  the  ion  xuigntiioii.  A  table  is 
next  given  for  the  oonvention  of  the  oondnotivity  of  a  solution  st  varions 
degrees  of  dilution  into  tbat  at  inlinite  dilation ;  this  depends  only 
on  the  pi-oduot  of  the  valencies  of  tiie  ions,  and  not  on  tbeir  nature, 
and  its  validity  is  shown  by  a  comparison  of  calculated  numl>era  with 
those  obtained  by  Kohlranscb.  Tlic  <  \c«'ptions,  for  instance,  in  mag- 
nesium salts,  are  referred  chiefly  lo  ii)  drolytic  decomposition  t^nd  to 
differences  in  the  mode  of  ion  formation.  To  the  available  data  the 
anthor  adds  a  large  nnmber  of  condnotivity  nnmbers  obtained  from 
his  own  experiments,  more  especially  in  the  case  of  organic  bases,  the 
conductivity  of  abont  150  substances  having  been  detern lined  by  means 
of  an  alteraating  current  and  telephone;  aqueous  solutions  of  dif- 
ferent strengths  were  employed  in  most  cases,  and  the  results  carried 
to  intinite  dilution.  About  3U0  different  substances  were  thus  avail- 
able for  discussion.  As  follows  theoretically,  the  difference  ftym'~f*n 
•was  approximately  constant.  Such  snbstanoes  as  aniline  chloride^ 
which  are  partially  decouipoKcd  in  aqueous  solntion,  wei-c  examined 
in  a  solnUon  of  the  base  itself.  From  these  data,  using  the  value  of 
Nemst  and  Lneb  for  the  velocity  f>f  the  silver  ion  {a^^  —  50  1),  the 
velocities  of  about  HOU  ions  are  calculated,  and  then,  by  means  of  the 
above-mentioned  table,  the  conductivity  of  the  substance  at  in 
almost  all  cases  the  agreement  between  these  numbei*s  and  those 
found  experimentally,  is  very  good.  The  ion  yelccities  are  in  all 
esses  given  in  mercury  nnits;  so  that  for  conversion  into G.G-.S. units 
they  should  be  moltiplied  by  110  X  10  '.  Erom  the  results  obtained 
the  author  points  out  the  follnwinfj'  relations. 

The  velocity. of  the  elementary  ions  is  a  periodic  fanciion  of  the 
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Atomic  weighl,  tbe  oarre  being  also  very  closely  analogous  to  that  for 

iateraal  friction. 

In  com  pier  ions,  the  velocity  is  largely  nn  additive  property ; 
iHumeM-ic  ions  of  analogous  coustitution  have  e(jiial  velocities  ;  and  to 
ft  continuous  additive  change  iu  the  composition  of  the  ion  corre- 
liponds  a  contiuuouK,  but  decreasiog,  ciiauge  iu  the  velocity. 

In  general,  a  retarding  effect  is  prodnced  by  the  replacement  (i)  of 
H  by  CI,  fir,  I,  Me,  NH|,  or  "NOt ;  (ii)  of  any  element  oy  an  analogous 
element  of  higher  molecular  weight  (exc.  O  and  8),  of  K£U  hy  H,0 ; 
of  (ON)c  by  (CsOi)!,  by  the  change  amines  into  acids ;  of  aalph- 
Onic  acids  into  carboxylic  acids,  acids  into  cyanamideB,  dicarbozylic 
inln  rnonocarboxylic  acids,  and  by  monamines  into  diamines. 

The  additive  effect  is,  however,  lari^ely  infliiei»ced  by  constltiitimi. 
Thus  m  metaraeiides  the  velocity  increases  with  the  symmetry  of  the 
ion,  especially  with  increase  in  the  nnmber  of  C — N  unions. 

To  the  paper  in  also  added  an  addendum  showing  the  accordance  of 
the  author's  nnmbers  with  those  recently  published  by  Kohlrau^h 
(this  vol.,  n,  79).  L.  M.  J. 

Non-electrolytic  Dissociation  in  Solutions.  By  'S^.  Wir  nFRiiAXN 
(Ber  ,  26,  2881 — 2897). — The  author  has  in  n  yirovionH  paprr  (  Ahstr., 
1893,  ii,  OUU)  advanced  the  view  that  m  .solutuviih  the  dissolved  sub- 
fitance  is  contained  lu  tlie  condition  of  complex  (higher)  and  simple 
(lower)  molecules  and  of  the  products  of  dissociation  of  these,  the 
dissociation  of  the  higher  molecoles  being  non«eIect<ro1ytic,  end  that  of 
the  lower  molecules  being  electrolytic  in  character.  This  >new  evi- 
dently agrees  with  thai  of  Arrhenins  in  assuming  in  electrolYtes  the 
existence  of  simple  moleculeB  and  their  ions,  bat  goes  farther,  and 
adds  to  these  the  pi-esence  of  higher  molecules  and  their  products  ot 
diii8<K;iution  in  smaller  or  peuter  quantity.  It  is  likewise  maintained 
that  all  dissolved  substances  in  all  solvents  whatsoever  and  at  all 
atrvngths  of  the  solution,  undergo  electrolytic  dissociation. 

The  electrical  conductivity  of  solations  was  considered  in  the 
former  paper  {loo.  tU.)^  and  the  views  above  given  were  found  to 
affocd  an  explanation  of  facts  which  the  theory  of  electrolytic  dissocia- 
tion alone  was  incapable  of  explaining.  In  the  present  paper,  the 
depre«i*jion  of  th«'  freezing  point  is  considered,  nnd  here  nlsr>  the 
Sftsumption  of  the  existence  of  complex  molecules  and  non-elecLrolytic 
f i  lAaociation  is  found  to  aiiord  a  general  explanation  of  the  observed 
facts.  H.  C. 

AvpUottttoDB  of  RaoQlt'B  tew  at  tho  Boiling  Point  of  Sola- 

tiona.  By  0.  Sule  (Ber.,  27,  594—595 ;  compare  Abstr.,  1893,  ii, 
406). — A  solution  of  rhamnose  in  el  hylic  alcohol  is  Issvorotatory, 
whilst  in  isopropylic  alcohol  or  in  water  it  is  dextrorotatory.  Fui  ther, 
the  molecalar  weight  of  rhamnose  as  (letermined  ebnlHoscopically,  \h 
too  iff<»fft  in  its  solutions  in  meihylic  and  in  ethylic  alcohol,  but  normal 
111  IS  .prupy  lie  alcohol  and  in  water.  But  all  the  lower  alcohols  beliave 
iti  the  same  way  ebullioscopically  with  regard  to  nuoh  a  substance  as 
water;  henoe  the  diflbrenoes  obenrved  above  must  have  their  source 
in  the  rhamnose.  Probably  they  are  caused  by  the  formation  of 
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rliamnose  alkyl  oxides  wliich  are  stable  in  alcoholic  solution  ;  it  is 
known  that  rhaninobe  hydrate,  for  example,  is  decomposed  by  amvlic 
Aloobol,  water  dwtilling  over;  and,  in  fact,  the  ethjri  rhamuusidu 
(rhamnose  ethozide)  of  Fisober  was  fbnod  to  be  Invoroiiatorir  in 
alcobolio  eolutioii.  G.  V.  B. 

Exact  Method  for  the  Determination  of  the  Reduction  of  the 
Freezing  Point.  By  K.  H.  Loomis  (Ann.  Phys,  Chem.,  [2],  51, 
riOO— 52;S)  and  by  F.  Kuhi.uausch  (ihid  ,52i — 528). —  Loomis'  method 
for  cryoscopic  determinations  is  that  described  in  a  lormer  paper 
(Abstr.,  1893,  ii,  261),  and  detaite  of  ezperunentswitbtbo  tabstanoeR 
mentioned  in  that  commnnicalion  are  given.  In  the  ease  of  eodtiim 
chloride,  the  nombers  obtained  are  in  excellent  agreement  with  thot^e 
of  Jones,  and  differ  from  those  of  Pickering  in  ebowiogno  breaka  in 
the  continuity  of  the  froe/inn:  point  curve. 

Kohlrausch  draws  atteiUii-n  to  the  fact  that  the  close  agreemeut 
between  the  results  ot  Loomis  and  of  Jones  in  the  case  of  sodium 
chloride  does  nob  hold  for  the  other  snbatanoeB  examined  by  the  two 
obeeryers.  Possible  sonxoes  of  error  in  Jones*  xesnlts  are  suggested, 
and  particular  attention  is  drawn  to  the  wavy  character  of  some  of 
his  freeziii-  ]h  int  curves,  a  point wbich  Pickering  (Trans^  1894,  293) 
.has  also  comoieuted  on«  H.  C. 

Proportionality  between  the  Reduction  of  the  Freezing 
Point  and  the  Oamotio  Pressure.  By  S.  Abbhbmius  {Ann,  Fhy$. 

Chem.^  [2],  51,  493— 409).— The  proportionality  which  the  author 
maintains  exists  between  the  reduction  of  the  freesing  point  and  the 

osmotic  pressure  has  recently  been  called  in  question  by  Uieterici, 
who  bases  his  arguments  upon  observations  of  W.  Fisclier.  It  is  sliown 
that  the  uutrustworthiness  of  Fischer's  exy^erimentftl  wcn  k  invalidates 
Dieterici's  conclusions,  and  that,  bubstiLuUug  ob&ervatious  by  Juhiiu, 
excellent  agreement  with  the  author's  theorj  is  obtaiued. 

H.  G. 

Nature  of  Oamotio  Pressure.  By  G.  Maonanini  (Gazzetta,  24, 

^1  — yO). — The  author  replies  to  a  paper  by  Naccari,  in  which  the 
latter  defends  his  experiments  on  the  osmoti<r  pressure  of  suyar  solu- 
tions ;  the  fallacy  of  the  experiment  has  been  previously  pointed  out 
by  the  aatbor,  by  Le  Blanc,  and  m  a  note  to  thu  abstract  oi  JSaccari's 
fii-st  paper  on  the  subject  (Abstr.,  18^3,  li,  513).  W.  J.  P, 

Cryoscopy  of  the  Hydrate  H,S04,B,0.  By  R.  Lesmeau  (BnU. 
,Sor.  CJnvi.,  11,  71—76). — A  large  quantity  of  the  monohydrntr 
ot  sulpiiuric  acid  was  fractionally  crystallised  until  the  meltini^  point 
rose  to,  and  remained  stationary  at,  h  o^^  a  temperature  identical 
with  that  observed  by  Pickering.  The  exti-enie  variations  noted  in 
the  temperature  of  a  mixture  of  ciystals  and  liquid  during  48  bouis 
was  0'04^  The  only  experimental  difficulty  is  that  due  to  super- 
fusion,  crystallisation  being  difficult  to  induce  and  tedious  to  carry 
out. 

'1  he  eonst.'ints  in  the  equation  ^fj-'p  =  co;  4-  K,  whei-e  a>  =  lowerinj? 
of  freezing  point,  ^  =  percentage  ot  dissolved  subetttnco,M  =  moic- 
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cnlar  we-ght  of  dUtolved  substance,  a  =  constant  for  solid,  K  =s  con- 
stant for  solvent^  were  determioed  for  acetic,  pyravic,  and  aric  acids. 

a  =:  1-2,  -2-7, 13-3» 
K  =  481.  47-6,  48  0. 

K  may,  therefore,  be  taken  as  48. 

The  valoe  of  JT,  oalcnlated  from  the  latent  heat  of  fasion,  is  49*5, 
tak^  Borthelot*s  value,  81*7  Cal.,  aad  89*8,  taking  Pickering's  value, 
39-9  Cal. 

Thus,  from  the  crjoscopic  point  of  view,  this  molecular  oomponnd 
behaves  as  an  individaaL  Jv.  W. 

Degree  of  Affinity  of  Some  Insoluble  Mineral  Bases.  By  J. 
MiJKKrt  {Ree.  Trav.  Chtm.,  12,  '^i^^ — 329). — The  i-elative  affinities  of 
certain  insoluble  mineral  baites  were  determined  from  the  rate  of 
action  of  the  insoluble  base  silver  oxide  on  solutions  of  their  nitrates. 
Deoinormal  solutions  were  taken,  and  most  of  the  experiments  were 
carried  out  at  the  boiling  poiats  of  these  solutions.  The  nitrntes  of 
zinc,  copper,  lead,  and  ciKlniium  woro  first  cxamiTieH.  Some  difliculty 
was  t'Xjioi-icnced  with  tlie  lead  and  cadmium  solutions,  owing  to  tlie 
formation  of  basic  salt?;,  but  it  was  eventually  loand  thnt  the  order  of 
adiiaty  (^basicity)  of  the  hydroxides  is  as  tollows,  beginning  with  tho 
.weakest:— Cu(OH)a,  Zn(OH)„  Cd(OH).,  Pb(OH),.  £apetim^to 
with  magna- mm  nitrate  proved  nnsnccesefui,  owin^  to  secondarj 
reaction  and  rmation  of  a  oomponnd,  Mg(OAg)t,  whioh  is  deposited 
in  the  form  of  Wight  yellow  needles  upon  t^ie  sides  of  tho  vessel 
containing  tlie  solution.  Calcium  and  hunum  nitrates  behave  in  a 
fiimilar  manner.  Tlie  author  linds,  liowever,  that  .silver  nitrate  is 
completely  decomposed  by  iuaguesiuni  oxide  at  the  ordinary  tem^K  i  a- 
ture.  The  affinities  obseryed  are  not,  as  might  be  expected,  propor* 
tional  to  the  relative  amonnis  of  electrolytic  dissociation  in  the 
nitrates  examined,  aud  in  .^o  far  contradict  the  accepted  view  of  the 
identity  of  cbemicalij  and  electrically  determined  affinities. 

H.  0. 

.  Affinity  Coefficients  of  Bases.  Hy  (;  P.im  i  io  (Zrif. 
Chem.y  13,  288 — ii2bj. — A  large  number  oi  ailmity  coedicienta  were 
determined,  chiefly  of  bases  the  conductivity  of  whose  chlorides  the 
author  bad  previously  determined  (this  vol.,  ii,  22t»).  Tha  measure- 
ments were  all  made  electrolytically  by  use  of  the  telephone  and 
alternating  current.  The  values  for  ;/ x  were  calcnhited  from  the 
pi'eviously  obtained  numbers  for  tlie  ion  vplcurities,  using  the  value 
a'^^  =  l(i7*   The  atlmity  coeUicient  m  given  by  the  equation 

where  m  is  tho  degree  of  dissociation  =  /i9D//f,,and  i;  is  the  volume  of 
solution  per  gram  molecular  weight. 

The  results  show  that  the  quaternary  organic  bases  are  the 
strongest  and  the  tertiary  the  weakest.  The  baiea  cf  phosphorus, 
arsenicy  antimonyi  Bnlphur»  and  teUnrium  are  very  strong ;  thcee  of 
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tin  and  mercnry  very  weak.  In  metameric  diamineB  the  base  is 
fiironger  tlic  further  removed  are  tlie  ami(i()-(.n'oup.s. 

A  number  of  very  weak  l)a<ie.s  were  oxaiuii>ed  in  solutions  of  the 
hydrochloride,  and  the  value  Aj/Ai  determined ;  that  is,  the  strength  of 
the  bue  referred  to  that  of  water.   The  ratio  multiplied  hj  2'29  x 
lO-M  gives  the  affioii  j  constant  of  the  base. 

The  author  upholds  the  accuracy  of  the  electrolytic  method,  more 
especially  with  regard  to  objections  raised  against  it  by  Lellmann 
(Abstr.,  1892, 1269;  1893,  u,  407).  h.  J. 

Affinity  Goefflciexits  of  Organic  Bases.  By  E.  Li^llmann  and 
A.  LlEUMANN  (Annnlen^  278,  141 — 152). — Oontinninp  thr  oxptri- 
ments  of  LeilmaDu  and  Gortz  on  aniline  (Abstr.,  18U3,  ii,  407),  the 
anthors  find  that  this  base  has  a  fixed  value  for  its  affinity  ooefiicient 
which  raries,  however,  under  certain  infinenoes.  It  is  hardly  probable 
that  all  these  inflnmoeH  have  been  ascertained,  but  the  anthors 
have  qualitatively  proved  the  effect  of  agitating  the  solution  during^ 
the  experiment,  and  also  the  action  of  magnetism.  They  intend  to 
repeat  their  olist  i  vations  quantitatively.  It  is  noteworthy  that  the 
iudueuee  of  agiUitmg  the  solution  raises  the  aflinity  ooefiicient,  whilst 

the  influence  of  magnetism  lowera  it.  A.  B«  L. 

Aflbiltj  Coeffioients  of  Aoids.  By  E.  Lbllhann  and  A.  Likb- 

MANN  {Anfuden^  278, 152 — 173). — It  has  been  shown  by  Lellmann 
and  Schliemann  (Abstr.,  1893,  ii,  408)  that  determinationn  of  the 

affinity  cocfTirionts  of  acids  in  aqueous  solution  l>y  tlic  spectrophoto- 
meti-ic  method  give  resulte  inc(>ni[iatiblo  witli  Guldl>erg  and  Wajur  s 
law.  Abnormal  results  are  also  obtained  when  9G  per  cent,  alcoliol  is 
used  a^  the  solvent,  but  the  values,  unlike  those  obtained  in  aqueous 
solution,  increase  with  the  concentration.  Beanlts  quite  in  accord 
with  the  law  of  mass  action  are  obtained  when  50  per  cent,  aqueous 
acetone  is  used  as  the  solvent. 

Numerons  determinations  of  the  afTHitty  coeffiiMenf  of  phonylncetic 
acid  are  recorded,  the  barium  salt,  as  before,  being  examined.  Great 
differences  in  tlie  values  were  observed,  the  causes  of  winch  are  un- 
known, but  may,  perhaps,  be  the  same  as  suggested  in  the  case  of 
aniline  (last  abstract).  The  authors  have  made  a  mies  of  determina- 
tions of  the  electrical  conductivity  of  phenylacctic  acid  and  its  barium 
salt,  and,  comparing  their  results  with  the  values  obtained  by  the 
spectrophotometrie  method,  they  conclude  that  there  is  no  propor- 
tionality between  electrical  conduct ivitv  (dissociation)  and  cheniical 
activity.  They  also  reply  to  the  ciiticisms  of  I^ernst  (Abstr,  l>?9.i, 
i,  44y;.  A.  ii.  L. 

Laboratory  Apparatus.  By  A.  Bicti  (Compf.  rewi.,  118,  473— 
480). — A  constant  ievel  aipkon  (Fig.  1)  is  obtained  by  attaching  a 
lateral  tube,  O'  S,  to  an  S  tube  a  little  above  tbe  lower  hend.  The 

lower  branch  is  placed  in  the  vessel  in  which  the  constant  level  IS  to  be 

maintained,  and  the  water  is  brought  in  throucrh  the  upper  vertical 
braoub,  A.    When  the  level  of  the  liquid  in  the  vessel  falls  below  the 
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lower  bend,  the  Ripbon  acts  in  the  direction  BO ;  if  it  rises  higher, 
the  siphon  acts  in  the  direction  BiS. 

The  safety  tube  (Fig.  2)  allows  of  tlie  uitrodnction  of  an  acid, 
Avhilst  any  gas  that  is  evolved  escapes  through  the  lateral  tabe.  If 
the  preseiire  inside  the  Tessel  hecomes  high,  the  liquid  in  the  cylin- 
drical bulb  IB  driven  op  into  the  funnel  and  the  gas  escapep  through 
the  bent  tnbe  without  projecting  the  liquid  from  the  funnel ;  when 
the  pressnre  falls,  the  liquid  rans  back  from  the  funnel  into  the  bulb. 


Fig.  1.  Fig.  2. 


Cundei>y<  r  irilh  Jnttnial  Circulation. — A  wide  (nbc,  closed  at  one 
end,  is  fused  into  the  lower  end  of  a  vride  eond(nser  tube,  so  that  a 
nnrrow,  niinuliir  sjiuee  is  kit  bttween  them.  The  inner  tube  is  fitted 
■vvith  ii  cork  earryinjT;  tvvo  tubeH,  one  for  the  entrance,  the  other  for  the 
exit  of  cold  water.  One  end  of  the  outer  tube  is  connected  with  the 
distilling  flask  and  the  lower  end  with  the  receiver.  If  necessary, 
a  third  tube  may  be  added,  giving  an  outer  circulation  of  water  as 
well. 

C<mmutator  for  Condensers  (Fig.  3). — This  consists  of  an  external 


Fig.  3.  Fig.  4. 
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tube,  E,  carrying  two  tubnloreR^  one  of  which,  B,  communicates  with 
tbo  reflux  condenser,  whilst  the  other,  D,  can  be  attached  to  a  descend- 
ing" condonsor.  The  internal  tobf^  T,  turns  in  such  a  manner  thai 
the  aperture,  (  ),  can  Im-  brijug-lit  opposite  either  ii  or  D.  The  api^aratus 
is  attached  by  ineans  of  a  coik  to  the  vessel  containing  the  licjaid, 
and  the  vapour  can  be  sent  into  either  coadeiiHer  by  altering  tlie 
position  of  the  aperture  O.  A  funnel,  thermometer,  <&c.,  can  be  puMed 
through  the  inner  tnbe,  as  shown  in  the  figure. 

A  convenient  auperheaier  (Fig.  4)  for  vapoars  can  be  oonstructed 
of  a  helix  of  copper  tobe,  with  a  core  of  metallic  gauze,  the  whole 
!)eing"  sorronnded  by  a  metal  cylinder  with  an  open  conical  top.  The 
flame  of  a  Hunseii  burner  is  alloweil  to  play  on  the  gauze  in  llie  centre 
of  the  helix,  and  it  is  easy  to  maintain  a  temperature  of  300**.  The 
temperature  of  the  issuing  vapour  is  indicated  by  the  thevmometer» 
t,  placed  in  the  vertical  side  tube.  C.  11.  B. 

Leoture  Experiment :  Electroljrsis  of  Hydrochloric  acid.  By 

L.  Meter  (Ber.,  27,  850— 853).— The  method  nsoally  adopted  for 

the  electrolysis  of  hydrochloric  acid  a«  a  lecture  experiment  invari- 
ably yields  less  chlorine  than  hydrogen,  even  when  the  liquid  has 
been  previously  saturated  with  chlorine.  This  in  due  to  the  fact  that 
m  the  ordinary  form  ot  ;ij|>pnratu8  (Hofmann's)  the  chlorine  is  col- 
lected under  a  gradually  increabing  pressure,  and  has  to  pass  up 
through  a  long  colamn  of  the  acid,  which  dietolyes  more  and  more  of 
the  gas  as  the  experiment  proceeds  and  the  pressors  on  the  oblorine 
incresses.  This  is  largely  pi-evented  in  the  apparatus  described  bj 
the  author,  in  which  the  chlorine  does  not  pass  through  the  acid,  bat 
ooly  comes  in  contact  with  its  surface.  This  is  effected  by  collecting 
the  pises  in  tubes  wliich  are  connected  hy  gvonud  joints  with  the  two 
limbs  of  the  |—|  shaped  apparatus  conlaining  tho  eUcti'odes,  the  gas 
entering  at  the  top  oi  the  collecting  tubet*.  A.  H. 


Inorganic  Chemistry. 


Hydrates  of  Hydrogen  Bromide.  By  S.  IT.  Pickebing  (P^a. 
Mag.y  [5],  36,  111). — series  of  density  determinations  were 
made  with  solntioos  containing  from  65  per  cent,  of  hydrogen 
bromide  downwards,  and  the  results  examined  graphically.  They 
gave  indications  of  two  not  very  well  marked  breaks  at  strengths 
corresponding  with  a  tri-  and  tetra-hydrate.  On  raakini,'"  a  series 
of  freezing- f)oint  determinations,  both  these  hydmtes  wore  isolated 
in  the  c^y^taliine  condition,  the  foinier  inciting"  at  — 48^,  the 
latter  at  —bo  S\  With  the  exception  of  the  previously  known  di- 
hjdrate,  no  other  hydrate  was  isolated.  There  are  some  grounds, 
however,  for  regarding  the  existence  of  a  pentahydrate  ss  probabJe, 
altbongh  solutions  of  abont  that  strength  did  not  solidify  i^t  —SO*'* 
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For  the  hydrates  of  hydro£ron  chloride  see  Ber.,  26,  277,  and  also 
Proc.,  1893,  4/» ;  for  those  of  hydrogen  iodide,  together  with  a  list  of 
the  various  hydrates,  isolated  in  the  oases  of  the  three  haloiM  aoids, 
see  this  vol.,  ti,  11.  U.  P. 

Aetfon  of  Dry  Ammonta  on  Dry  Carbonic  Anhydride.  Bj 

B.  E  Hkjmk.  and  F.  Sodkv  (Chem^News,  69,  138—139). — Ammonia, 
carefally  dried  by  means  of  soda-lime,  solid  caustic  soda,  and  ignited 
lime,  and  carbonic  anhydridp,  carefully  dried  by  monn'^  of  sulphuric 
acid  and  phosphoric  anhydride,  are  ioand  not  to  react  when  mixed 
together.  D.  A.  L. 

FMparation  of  Pare  PotaMium  lodate.  By  M.  GrOocr  (Zeit, 

angio.  Chevt.y  1804,  13). — 40  grams  of  pure  potassiam  pcrmanrranate 
is  dissolved  in  I  litre  of  hot  water,  20  ffrnms  of  potassium  iodi  le, 
dissolved  in  a  little  water  is  added,  aud  the  whole  heated  in  a  boiling 
water  h  ith  for  20 — 30  minutes,  when  the  excess  of  permanganate  is 
reduced  by  the  cautious  addition  of  alcohol.  The  filtrate  is  aciditied 
with  aoetio  aoid,  and  evaporated  to  about  50  c.e.  The  mother  liquor 
is  poured  o^,  and  eiystab  of  potassiom  iodate  are  washed  with 
strong  alcohol,  and  dried.  L.  db  K. 

Behaviour  of  Sodium  Peroxide  towards  acida.   By  J.  Tafel 
(Her.,   27,   816 — 824). — Sodium   peroxide   evolves  oxygen  when 
strongly  heated  or  on  treatment  with  water  at  ordinary  tempera, 
tares.   By  the  action  of  alcoholic  hydrochloric  acid  at  about  0", 
a  white  powder  is  formed,  which,  after  purifi  ation,  undergoes  de> 
composition  at  100%  oxygen  being  evolved.    This  substance  is  a 
mixture,  or  a  compound,  of  2  mols.  NaCl  and  1  mot.  NaO'OH.  It 
dc('(>mposcs  tfiadnally  at  the  ordinary  temperature,  dissolves  in  ice- 
«  i>ld  water  without  evolution  of  gas.  and  the  solution  has  a  strongly 
alkaline  reaction.    On  acidifying  with  sulphuric  acid,  the  solution 
rednces  potassium  permanganate  at  the  ordinary  temperature,  oxygen 
betnf(  liberated ;  on  bolltniir  the  acid  solution,  it  is  decomposed  some* 
what  slowly.   On  acidifying  the  alkaline  solution  with  hydrochloric 
scid,  instead  of  sulphurio  acid,  chlorine  is  evolved  on  heating,  aud 
potassium  iodide  is  decomposed  at  the  ordinary  temperature^  Sodium 
ri  rrxi  lt    d involves  in  alcoholic  acetic  acid«  and  a  compound  is  de- 
posited whicli  resembles  the  preceding  substance  in  appe;irnTiro  and 
general  pro])erties,  but  its  aqueous  snlntion  is  neutral.    On  lieatiug 
the  solid,  oxygen  and  water  are  eliuiinated  aud  sodium  acetate 
remains;  the  compound  is,  therefore,  either  sodiom  acetate  with 
hydrogen  peroxide,  instead  of  water  of  crystallisation,  or,  more  prob* 
*oly,  a  mixture  of  sodium  acetate  with  the  compoand  NaO*C«HsO«, 
^e  acetic  derivative  of  the  hydrate  NaO-ObL.    Failure  to  detect  the 
formation  of  hypoehlorous  acid,  or  of  sodium  liypochlorite,  by  the  ' 
actioTi  of  alcoholic  hydrochloric  acid  on  the  acetate,  leads  the  nuthor 
to  Huagost  the  foTTiiulae,  O^Na-OH  and  0!Na*OAo,  for  the  hydrate 
and  acetate   respectively.     The  consequences  resulting  from  the 
Sfisumptiou  of  a  tervalentsodinm  atom  will  be  considered  subsequently. 
PuU  snalytical  details  of  the  oomponnds  axe  indudod  in  the  paper. 

J.  B.  T. 

*  « 
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Trihydrate  of  Lithium  Iodide.  Bj  A.  X.  Thirsoff  (7.  Rugs. 
Chem.  iSoc,  25,  467— 472).— The  salt,  Lil,3H,(3,  first  prepared  by 
Rnnimolsbrrtr.  melts  at  72",  and  can  bo  crvRfallised  iirichanp^  l  froT»i 
absolute  alcohol.  At  120°  it  loses  water  slowly,  1  moL  being  gwea 
up  much  more  readily  than  the  other  two.  J.  W. 

Idthium  Fluoride.  By  C.  Poulbnc  (BuZI.  8oc  Cldm.,  [3],  II, 
15 — 17). — Lithiom  flnoridd  may  be  obtained  in  a  crystaHine  form  by 

fasiog  tln'  umoi'plious  compound  with  a  mixture  of  pr.ta^siiiiii  hydro- 
gen fluoride  and  potassiam  chloride.  On  slowly  cooling  the  melt, 
and  washing"  away  tho  flnv  witb  water,  the  fluoride  is  obfiiini'd  as  a 
mixture  of  regular  octaiiedra  and  small,  nnei-enus  span^^les  derived 
frt^m  the  liitter.  The  epaugles  are  aloue  formed  if  the  potassitun 
chloride  la  omitted  from  the  flax. 

Lithium  fluoride  is  intermediate  in*  character  between  the  alknlt 
flnorides  and  tfaose  of  the  alkaline  earths.  It  is  sparingly  soluble  in 
water,  bat  insoluble  in  95  per  c^nt.  alcohol.  It  is  easily  deoomposed 
by  nitric  and  sulphuric  acids,  but  with  difficulty  by  aqueous  hydro- 
chloric  acid,  although  at  a  red  heat  it  is  completely  decompcsed  by 
gflsenns  hy(h  (»gen  rhloride.  and  partially  by  steam.  It  does  not  form 
a  tiuorchloridc.  It  melts  at  jibont  lOOC^  in  an  atmosphere  of  hydrogen 
fluoride,  and  partially  volaliiises  at  1100 — 1200^  Jx.  VV. 

Action  of  Hydrogen  on  Ctesiiun  Oxide.    By  N.  Bbkitopf 

(J.  Itui9*i  Chem,  8oe,t  26,  48.3—4^). — ^Anhydrous  cflesiom  oxide, 
when  brought  into  contact  with  hydrogen,  at  once  darkens,  with 
slow  absorption  of  the  gas.    A  trace  of  moisture  serves  to  make  the 

action  i-ccomraence  after  it  has  censed  in  dry  hydtoifpn.  According 
to  the  author,  the  action  is  expressed  by  the  i'oUowiDg  equation  :— 
2Cs»0  +  Ha  =  2C8  +  CsOH.  J.  W, 

Silver  Aturochloride.  By  F.  Hkrriiaiin  (Ber.,  27,  596—597). — 
This  substance,  AgAuCU,  may  be  obtained  by  dissolving  4  parts  of 

gold  in  aqua  regia.  evaporating  the  solution  nearly  to  dryness,  addinj^ 
first  a  solution  of  1  part  of  silver  in  dilute  nitric  acid,  and  then 

10  f)arts  of  the  strongest  nitric  nci<l.  tM  rn>nnifin:^  almo«!t  to  drvnefss, 
and  repeatedly  addinf  verv  strong  nitne  acid  to  the  residue,  find 
evaporating  it.  It  is  thus  obtained  in  bistt  ons,  orange- red  needles  with 
yellow  streak ;  it  darkens  in  colour  supi  rlicially  when  exposed  to 
sunlight  in  moist  air,  decomposes  when  heated  at  about  230",  and  is 
only  slowly  decomposed  by  water,  but  rapidly  by  dilute  hydrochloric 
acid  and  by  amtuouia.  C.  if.  B. 

Composition  of  some  Mortars.  By  O.  Rkbufatt  {Gazzetta^  24, 
i,  28—8,*?). — The  author  has  analysed  a  specimen  of  mortar  taken 
from  the  base  of  some  Roman  ])ill;ir.s  al»out  2,100  years  old,  at  alxoit 
U  .>  metres  under  the  sea  surface;  a  mortar  about  20  yearn  old, 
taken  from  a  pier,  was  also  examined.  Both  mortars  are  Irachytic^ 
and  very  similar  in  composition,  the  latter  being  t*epresented  by 

5SiO„2-3Al,0„i— ;i(CaO,MgO),10H,O. 

W.  J.  P. 
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Scott*8  Cement.    ByG.  Giorgis  (Oazzetta,  24,  i,  23— 28).— The 

author  is  examining"  the  *' Scott'.s  Ceinent "  prrpnred  by  lieating 
enlc'inm  salphate  with  lime,  but  publishes  no  coxLciusions  an  to  its 
uature  in  this  pr^liminai'j  uotu.  W.  J.  P. 

Graphochemical  Calmdatione,  with  especial  Reference  to 
Soda  Lime  Olaeeea.  By  E.  Nickil  (Zeit  phytikaL  Chrnn.,  13, 
366^372). — fnrther  application  of  the  anthor  s  method  of  calcnla* 
Uon.   (Abstr.,  1892,  llo8,  and  1893,  ii,  119.)  L.  U.  J. 

The  Precipitation  of  Metals  from  Dilute  Solutions.  By 
F.  MvLn  s  ard  O.  Fromm  ( B^r.,  27»  630-651;.— /I  Wet  Method  of 
jonntny  Metallic  Alluys. — Silver-zinc  in  obtained  wiien  a  Holution  of 
silver  salphate  is  gradaally  added  to  water  in  which  a  zinc-plate  is 
placed,  the  silver  solution  being  added  at  snch  a  rate  that  not  more 
than  0*03  ^pwm  of  silver  is  present  per  litre.  No  evolution  of  hydrogen 
is  observed,  and  the  prodoot  is  piecipitated  as  a  black,  amorplioDB 
nia^f),  which  is,  however,  sometimes  contaminated  with  white  silver 
crvstals,  especially  if  tlto  solution  is  too  strong.  The  prodnrt  contains 
iroin  75'3 — 48'2  per  cent,  of  silver  and  24*7^ — 8  per  cent,  of  zinc. 
When  nibbed  with  an  a^jrate  rod,  it  acquires  a  white  metallic  lustre. 
When  treated  witli  concentrated  silver  nitrate,  it  yields  white  crys- 
talline silver  and  sine  nitrate;  with  stron^jf  aeids,  it  yields  silver, 
hydrogen,  and  a  sine  salt.  It  precipitates  copper  and  gold  from  their 
solutions.  It  is  oxidised  shnvly  b^^  exposure  lo  air,  nnd  with  faintly 
acid  hydrogen  peroxide  yields  white  silver.  With  bromine  water,  it 
vl**'']^  white  silver  and  silver  bromide;  and  chromic  acid  converts  it 
into  /.ine  and  silver  chroniutes. 

i  ''>l'l>*  r-zinc  is  obtained  in  a  ^similar  way  to  the  silver-zinc.  A  small 
quauiity  of  hydrogen  is  evolved  during  the  ai  tion,  and  a  small 
quantity  of  basic  zinc  sulphate  precipitated.  It  is  a  black,  amorphous 
powder,  containing  from  59'4 — 30  percent,  of  copper  and  40*6 — 50  per 
cent,  of  sine.  When  robbed,  it  acquires  a  yellow  metallic  lustre,  and 
is  essentially  a  brass.  It  behaves  like  brass  towards  dilute  acids. 
With  concentrated  copper  solution,  it  foiTOs  crystalline  copper  and 
zine  sulphate,  precipitates  gold  and  silver  from  their  solutions,  and 
jields  hydrogen  and  a  residue  of  crystaUine  copper  when  U'eated 
witli  acids. 

U«d'l-zi.)u\  obtained  in  a  smular  way  to  the  above,  forms  black, 
spungy  flocks,  containing  equal  weights  of  the  two  metals. 

Those  metals  which,  like  platinum,  iridiom,  and  palladium,  have  a 
great  affinity  for  xinc,  are  precipitated  from  their  dilate  solutions  as 
black  precipitates  oontaininu'  large  quantities  of  zinc.  Metals  which 
have  less  artinify  for  zinc  behave  differently.  A  very  dilute  solution 
of  load  chlfiide  or  acetate  gives  a  grey  precipitate  which  contains 
only  3 — o  per  cent,  of  zinc,  a  part  of  which  is  probably  present  as 
oxide.    Tin  and  cadmium  soluijuns  behave  in  the  same  way. 

Silcer-cadmium  is  obtained  as  a  black,  spongy  precipitate  containing 
54*4 — 36*2  per  cent,  of  silver  and  45*6—  64*8  per  cent,  of  cadmium, 
i'nder  pressure  it  acquires  a  white»  metallic  lustre,  and  is  similar  to 
•ilver-sinc  in  chemical  properties. 
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fh)ppfi  ■railminm  is  obtniiu'rl  as  a  groyish-blftrk,  crvstailine  pracipi- 
tate,  and  has  the  composition  Cu;iCci.  When  tre:Ued  with  concentrated 
hydrochloric  aotd,  a  Tiolent  evolntionof  hydrogen  takes  place,  bat  the 
residual  copper  still  contains  a  trace  of  cadmium. 

Oold'Cudmium  is  a  lead-grey  crystalline  precipitate,  having  the 
compoaition  AuCtl...  It  remains  unaltered  by  exposnro  to  air,  decom- 
poses eolations  of  the  iioblo  metals,  is  Bcarrely  actcHi  on  by  dilate 
h'mMs.  and,  when  treute  I  with  coneeutrai^d  hydroi  liloric  acid,  yields 
hydrogen,  gold,  and  cadmium  chloride.  When  boated,  it  is  converted* 
into  gold-monocadmiiun  AiiCd  (Heycock  and  Keville,  Trans.,  1692, 
906). 

Cadmiam  precipitates  the  metals  of  the  plationm  groap  from  dilate 

eolation  in  a  spongy  form  containing  hirfro  qunntTties  of  cadminm 
Wifh  dilate  lead  solutions,  it  gives  a  crystalline  precipitate  consisting 
oi  pure  lead. 

Copper-tin.  A  tin  plate  in  contact  with  a  very  dilate  neutral  or 
acid  copper  solution  becomes  covered  with  a  grey  costing  of  crystals 
having  a  metallic  lustre ;  the  liquid  at  the  same  time  becoming  turbid, 
owinp:  to  the  formation  of  a  ba»ic  tin  salt.  The  product  has  the  com- 
position CuaSn  ;  it  is  fairly  stable  towards  acids,  and  is  decomposed  by 
iiot  concentrated  hydrochloric  acid  with  evolution  of  hydrogen,  leaving 
a  residue  of  red  copper  which,  hi)wever,  still  contam'?  tin.  The 
authors  point  oat  that  an  alloy  of  the  two  metals  of  the  eompusition 
CuaSa  bas  been  shown  to  liave  the  properties  of  a  definite  chemical 
compound  (Laurie,  Trans.,  1888,  104,  Riche,  Compt^  remi,  56; 
Hallet,  Fehlings  Handtvorterh.,  3,  1227  ;  Lodge,  PhU,  SEVaiM.,  1879  J 
and  Calvert  and  Johnson,  Phil.  Tran».y  1856). 

Tin  nT*ecipitatt'>^  from  dilute  silver  solutions  a  black  compound  con- 
taiiuiiLT  r\  !arj7e  {|nHntity  of  tin;  it  is,  however,  very  unstable,  and 
contains  also  tin  oxide.  With  dilute  gold  solutions,  tin  gives  a  dark 
precipitate  which  evoWes  hydrogen  with  concentrated  hydrochloric 
acid.  Gold-pnrple  containing  tin  oxide  is  always  formed  at  the  same 
time.  With  platinum  solutions,  tin  gives  black  and  jellowish-bxown 
precipitates. 

From  dilute  copper  solutions,  lead  precipitates  a  reddish-brown 
coniponlui  eontaiuing  lead,  which  gives  hydri>gen  when  treated  with 
hydrochloric  or  acetic  acid.  A  plate  of  lead  in  dilate  silver  solution 
at  first  beccmes  covered  with  a  dark  film,  but  crystalline  silver  is  very 
soon  formed.  Ocld-lead  is,  however,  easily  formed,  and  is  a  deep 
black  precipitate  which  gives  hydrogen  and  gold  when  treated  with 
acids.  Pln'inum'lead  is  obtained  as  a  crystalline  precipitates  Iridium* 
lea  f  i.s  also  easilv  obtained. 

The  autiiors  were  unable  to  separate  an  alloy  by  the  action  of 
copper  on  dilute  silver  solutions,  as  cryhtalliiie  silver  is  pi*ecipitated 
at  the  same  time.  With  gold  solutions,  they  obtained  a  black,  spongy 
compound  containing  copper,  and  a  similar  compound  with  platinum 
solutions.  By  the  acticm  of  mercury  on  dilute  silver  solutions  a 
beautiful  crystalline  amalgam  is  obtained.  Troua'^tson  dilutoneutral 
solutions  of  the  metals  wfth  evo'ution  of  hydr  >L'<'n.  nnd  allovs  could 
not  be  obtained  with  copper,  silver,  or  gold ;  with  platinum  solutions 
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hotreTpr,  a  precipitate  is  obtained  which  contains  veon,  and  erolves 
hyf^ropen  when  treated  with  bydroohloHo  acid. 

The  alloys  described  above  are  moat  easily  prepared  by  shaking  the 
positive  Tju^tnl  in  the  form  of  powder  ith  a  solation  of  the  negative 
metal.  TIk  v  undergo  donble  decomposition  like  other  insoluble 
chemical  cornpomids ;  tlms  l"  Id -zinc,  wnen  shaken  with  a  cadmium 
Rolntioii,  yields  gold-cndiniuui  and  a  zinc  salt;  and  the  compound 
CnsZn,  obtained  bj shaking  zine-dnst  with  a  solution  of  copper  snl  phate, 
when  shaken  with  a  solution  of  tin  chloride  yields  copper-tin,  Cii«Sn, 
and  zinc  chloride. 

The  black  metallic  precipitates  obtained  by  electro-deposition  are 
not  identical  with  the  above,  although  they  are  very  similar.  The 
black  motnlUc  deposit  obtained  from  silver  solntions  acts  in  the  same 
wax  ns  zinc-silver  towards  concentrated  silver  solution,  dilute  acids, 
and  oxidising  agents.  When  silver  is  deposited  from  a  dilute,  faintly 
acid,  sulphate  solution  on  a  wire  cathode  with  a  large  current  density, 
a  black  floccnlent  sobstance  is  obtained  which  is  snddenlj  converted 
into  white  crystalline  silver  with  evolution  of  hydrogen.  Black  silver 
'debited  from  a  neuti-al  solution  contains  no  hydrogen,  or  only  a 
very  minnte  quantity.  Piatintun,  cadmium,  and  zinc  can  also  be 
deposited  in  a  black  porous  condition,  but  lead  cannot. 

The  authors  have  examined  the  beliaviour  of  copper  hydride  under 
certain  conditions.  With  a  solution  of  potassium  cyanide,  it  give.s 
capiT)U8  cyanide,  potassium  hydroxide,  and  hydrogen;  with  copper 
sulphate,  it  gives  copper  and  free  sulphuric  acid.  It  may  be  cautiously 
heated  to  140^,  irithont  completely  decomposing.  It  cannot  be  pre- 
pared by  the  action  of  zinc  on  an  acid  solation  of  copper  sulphate, 
the  compound  obtained  Tni  lor  these  conditions  beintr  copper-zinc 
(Schoor.  Arch.  NSerlandy  12,  96).  The  black  precipitate  formed  at 
the  zinc  pole  of  a  Daniell's  cell  is  also  coppor-^inr,  and  when  the  cell 
is  exhansted  copper-zinc  is  also  deposited  at  the  copper  pole.  The 
authors  were  unable  to  obtain  copper  hydride  by  electro-deposition. 

hj.  C  R. 

Allotrople  Cbangei  of  Iron  under  th«  Influence  of  Heat. 

By  G.  Chauft  (Oompi,  rend,^  118, 418--421).— When  iron  is  in  tbe 
<(-0Qndition  it  shows  a  rectilinear  break  in  the  curve  representing  the 
elongation  as  a  fVinction  of  tbe  load,  but  the  moditication  ^  shows  no 

such  break.  The  relative  proportions  of  a  and  /3  in  n  given  bnr  can 
be  estimated  by  comparing  the  length  of  tlie  rectilinear  break  in  its 
curve  with  that  of  a  bar  which  has  been  completely  converted  into 
the  flumodification.  The  author  has  applied  this  fact  to  the  investiga- 
tion of  the  condition  of  iron  that  has  been  heated  to  various  tempera- 
tures in  an  electric  muffle,  and  cooled  bj  suddexilj  immersing  it  in  a 
cold  liquid. 

Theresults  obtained  show  that  the  alio  tropic  modification  of  iron  takes 
place  spootMieously  at  a  sufficiently  high  temperature,  and  can  be 

Tiiade  permanent  by  sudden  cooling;  it  therefore  plnys  an  important 
part  in  the  operation  of  temperiug.  The  tmu.sfornuition  takes  place 
more  quickly,  the  higher  the  temperature  ;  with  steel  containing  0*8 
percent,  of  carb<  n,  the  change  does  not  begin  after  heating  for  nn 
boor  at  700°,  or  for  five  minutes  at  750°,  but  it  is  complete  after 
TOL.  UTI*  it  19 
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heating  for  30  minutes  at  750°,  or  for  five  minutes  at  800*.  Other 
steels  yield  similar  rennltfi,  and  it  follows  that  in  metallni^csl  opera* 
tions  it  is  necessary  to  take  into  acconnt  not  only  the  temperature, 
but  also  the  time  daring  which  the  temperatore  is  maintained. 

When  iron  is  tonipored,  it  undergoes  a  chanp^e  which  vB^n  also  be 
prodnccH  by  deformation  in  iho,  cold,  but  there  is  no  evidence  to  show 
whetlier  this  change  is  the  cause  of  the  hardening.  C.  H.  B, 

Higher  Oxides  of  MiekeL  Bj  B.  D.  Campbkm.  and  P.  F.  Tsaw* 
BBiDQi  (X  Anna!,  and  Afipl,  Ohem.,  7,  301 — 307). — The  anthors  oom- 
mnnicate  the  results  of  several  experiments  they  have  made  to  obtain 
nickel  in  a  higher  state  of  oxidation.  The  ■mf)fh'><  opf^andi  was  to 
precipitate  nickel  sulphate  with  sodium  carbonate  in  presence  of 
bromine  at  various  temperatures.  The  degree  of  ox 
ascertained  by  treating  the  products  with  potassium  iuditle  aud  iiydro- 
chloric  add  and  titrating  the  liberated  iodine. 

From  the  experiments  made,  the  anthora  condnde  that  the  higher 
oxides  of  nickel  are  unstable  compounds,  and  that  an  oxide  higher 
than  Ni  ,0,  cnn  bo  {)btained.  They  have  not>  however,  succeeded  in 
obtaining  nickel  dioude,  NiOt.  L.  db  K. 

Purification  of  Thorium  Oxide.  B?  C.  Bottinqer  {Zeit.  anarg. 
Ohem.t  6,  1). — ^Advantage  isntaken  of  the  fhct  that  a  solation  of 
thorium  oxalate  in  warm  ammonium  oxalate  is  precipitated  by  strong 
hydrochloric  acid ;  the  ignited  precipitate  yields  a  pnre  oxide*  A 
pxescription  for  making  cones  for  the  Welsbach  light  ia  given. 

A.  G.  B. 

Sulphur  Compounds  of  Thorium.  By  G.  KkUss  (Zeit.  nnorg. 
Chem.,  0,  49 — 66  ;  compare  Abetr.,  1893,  ii,  574). — By  Lcating 
thorium  oxide  in  carbon  bisulphide  at  a  red  heat,  thoriom  oxy* 
sulphide,  ThOS,  coloured  black  with  carbon,  is  obtained.  The  same 
compound  is  the  product  of  heating  ammonium  thoriam  chloride, 
potas^inm  thorium  chloride,  and  tbonum  oxy chloride  respectively,  in 
hydrogen  sulphide.   It  has  a  light,  brown  colour.  A.  Q.  B. 

Complex  Afllds.  TimgrtoyaiiadateB  and  Ammonium  Phos- 
phomolybdatee  and  Anenomolybdatee.  By  C.  Friedhxih  (Zeit. 
anorg.  Chem.,  6,  11—26,  27—34;  compare  Abstr.,  1893,  ii,  282,  878, 

472). — When  a  mixture  of  s^odlum  paratungstate  and  sodium  vana- 
date is  fractionally  crystallised,  the  salts  5Na,0,6WO„3V,Oj  +  3811,0 
(Abstr.,  1890,  'U),  C(Na,0,2\V03),Xa,0,V,0,  +  29H,0,  and 
7(Na,0,2WOa)Na,0,VtO»  +  60HaO  are  obtained.  The  aqueous 
solution  of  the  first  of  tiiese  salts,  sodium  ditung^tosesqui vanadate,  is 
precipitated  by  barium  chloride,  sil?er  nitrate,  calcium  chloride,  and 

Sotassium  chloride;  the  composition  of  the  precipitate  in  each  case  is 
iscussed  (compare  Rosenheim,  Ab.str.,  1889,  762).  When  potasdum 
salts  are  substituted  for  sodium  salts  in  the  method  of  prepamtion, 
no  crystalline  products  are  obtained,  Aimuonium  salts  yield  ammo- 
nium para lungtitotri vanadate,  with  evolution  of  ammonia. 

The  salts  produced  by  the  action  of  molybdic  anhydride  on  am> 
moniuia  arsenate  aud  ammonium  phosphate,  and  of  ammonium 
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molybdaie  on  amtnrniuni  ai^seoaie  and  pbosphaie,  have  been  analysed ; 
tbeir  formoln  are  diBcnssed.  A.  G.  B. 

Action  of  Heat  on  Kuthenium  Alkali  Nitrites.  By  A.  .Toly 
and  E.  Leidi^  {Compt.  reiui.^  118,  468 — i71). — The  orange-red  naif, 
very  soluble  in.  water,  formed  in  neatml  aolation  by  adding  the  oaU 
cnlated  qnantitjr  of  poiaesinm  nitrite  to  a  eolation  of  mtbeniam 
cUoride  has  the  composition  Ra«(NO,)&,4KN03,  and  the  yellow  salt, 
only  dightly  solnble  in  water,  and  formed  in  an  alkaline  solntioti 
in  presence  of  excess  of  alkali  nitrite,  1ms  the  composition 
Ro,0(NOi)4,8KXO, ;  it  crystallises  with  HtP,.but  becomes  an- 
hydrous at  100°  (compare  Abstr.,  1890.  17). 

Ruthenium  Sodium  Nitrites. — When  a  solution  of  stidiutn  nitrite  is 
giadaall^  added  to  a  solatioH  of  mtbeniam  chloride  at '60—80^  antil 
tbe  liqnid  ia  nentral,  an  orange-red  eolation  is  obtaineil,  wbieh,  on 
cooling,  deposits  the  eompoand  Bli»(KOt)0,4iNaNjOt,4HtQ  dn  orange- 
yellow,  diohioic,nionoclinioprisnui,  very  soluble  in  water,  fc^m  which 
tliey  can  be  repeatedly  recrystallised  without  decomposing.  When 
hffitpd  with  dilnte  hydnx-bloric  acid,  the  salt  yields  the  nitrosochloride 
Rui  N0)Clj,2NaCi ;  wiien  mixed  witli  potassium  hydroxide  and  satu- 
miiid  with  chlorine,  it  gives  off  vapours  of  ruthenium  peroxide.  From 
5  to  6  kilus.  of  this  salt  were  obtaiiied  ii'om  60  kilus..of  iridium 
residaes,  rich  in  ratheniam,  and  faenoe  aodiam  nitrite  is  of  great 
tenrioe  in  the  extraction  of  the  metal  from  substances  in  which  it  is 
present  in  small  qnantity. 

When  the  potassiam  salt  Ru,0(N0,)«t8KN0,  is  heated  at  or 
440''  in  a  vacuum,  there  ib  sudden  and  almoKt  explosive  decomposi- 
tion, nitrxDgen  and  nitrogen  peroxide  being  evolved,  and  the  residue, 
Hheu  treated  with  water,  yields  a  solution  of  alkali  nitrite  quite  free 

mi  ruthenium.  Tbe  insoluble  black  residue  hiis  the  composition 
K,0,3Rua06,  and  its  formation  confirms  the  acidic  character  of  per- 
nthenie  acid  (Abstr.,  1892,  282). 

The  sodinm  salt  at  360**  or  440®  yields  the  oomponnd  NatOyBoiOiH 
which  cannot  be  a  mere  mixture  of  the  alkali  oxide  and  the  rothe- 
ninm  oxide,  since  the  latter  would  decompose  at  440*.  At  a  dnll 
red  heat,  the  nitrite  yields  the  oxide  RuO  .,  whi^h  retains  only  a  trace 
of  alkali  after  beiug  washed  with  boilinrr  water.  If  the  temperaUne 
is*  80  high  that  the  alkali  nitrite  fuses,  thu  greater  part  of  tliB  rothe-- 
'  ikiam  is  ix>iiverU;d  mtu  thu  ruthcuato  KaRaOi.  C.  H.  B«. 
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Hydrocalcite  from  Wolmsdorf.  By  B.  Kosmann  (Jahrb.  /.  Min., 
1394,  i,  Bef.  260—261,  from  Oiiiekauf,  26,  No.  38).— In  the  marble 
quarry  nt  Wolmsdorf,  near  Landeok,  a  stalaotitio  caTem  was  recently 
^  bare,  in  which  the  roof  was  covered  with  a  white  consistent  mass, 
^his  was  foond  to  be  a  hydrated  caldom  oarbooate  having  the  com* 

19—2 
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position  rpprc'^PTited  bj  the  formula  CaC0(0H)4.  For  this  mineral, 
the  author  euggetits  the  name  of  hjdrocalcite.  B.  H.  B, 

Taraspite  from  Vulpera^  Swiiserland.  By  0.  v.  John  (Jahrb. 
f,  Min.,  1894,  i,  257—258;  from  YerKandl.  h.  k.  geoL  ReichsanH, 
i891»  3). — The  author  has  investigated  taraspite  from  Ynlpera,  a 

Tninrral  similur  to  tlie  mieniite  of  Zopfie.  Tf-  is  derived  from  sorpcn- 
tine,  nrul  luus  tlie  composition  of  a  normal  dolomite  in  which  some  of 
the  magnesia  is  replaced  l)y  iron,  and  in  whicli,  as  in  the  serpentine, 
Bome  nickel  is  present.  Taraspite  therefore  should  be  classed  with, 
miemite.   Its  composition  is  as  follows 

CaCO,.      MgCOj.     FeCOj.      NiO.       Iiisol.  in  nCl. 
64-78      42-83      2-02      OU  0^2 

B.  H*  B. 

New  Minerals  from  the  Sjd  Mine,  Sweden.    By  L.  J.  Icrr  . 

.SI ROM  (Zeit.  Krysf.  Min.y  22,  M)/— -472). — The  author  describes 
some  additions  to  the  numerous  uew  autimonj  minemls  found  hy 
him.  in  the  BjH  manganese  Mine  during  the  last  10  years. 

1.  Lan^proattbian  was  fonnd  in  Jnne,  1893,  and  has  been  named 
from  Xa/iir/io*  and  stibium.  It  resembles  highly  laminated,  specular 
iron  ore,  from  which  it  is  disf inrruisbcd  by  its  brighter  colour.  In 
thick  pieces,  it  is  opaque  ;  but  in  thin  layor.-a,  it  is  transparent  with  a 
blood-red  colour.  Its  hardness  is  about  i.  It  i.«?  brittle  and  non- 
magnetic. Qualitative  analysis  shows  it  to  be  an  anhydrous  ferrous 
and  manganous  antimonate. 

2.  Elfstorpite  is  a  hydrated,  pale  yellow,  translncent,  manganont 
arsenate,  occurring  in  crystallina  patches  and  in  crystals  prohably  of 
the  rhombic  system.  Tts  name  is  derived  from  the  Eifestorp  Iron- 
works in  the  viciuity  of  the  8jo  Mine. 

3.  Chltyroarftpnian  occurs  a,s  minuto,  yellowish -green  crvstals  of 
high  lusti'e,  apparently  nionosymmotricaJ.  or  triclinic.  It  seems  to 
consist  of  mangsnons  arsenite. 

4«  Bhodarsmian  is  a  red,  transparent  mineral  oocnrring  in  globnies 
in  arseniopleite.  Analysis  gave  results  in  accord  with  the  formnla 
(lORO.AsjOs)  -f  10(RO,TI,O),  in  which  RO  is  MnO,CaO,MgO. 

As  an  appendix  to  this  paper,  the  author  describes  two  new 
minerals  from  the  same  mine,  dcscri])tions  of  which  he  has  already 
published  in  Swedish  (Geol.  Foren.  Furhartdl..,  14,  'i07).  These  are 
hanltitef  (Alu,Oj)4,Sb204  +  7Mn»03,3HaO,  and  sjogrufvite, 

21;B,(A800J,II,(A80.)«,6H,0.         b.  h.  b. 

PoweUite  from  a  new  Locality.  By  O.  A.  Konio  and  L.  L. 
HuBBABD  {Zeit.  Kryst,  Min,,  22,  463^-466).— The  material  examined 

was  fonnd  in  the  autumn  of  1892  in  the  14th  level  of  shaft  No.  8 
of  the  South  Ilecla  Mine,  ^lichignn.  It  has  a  hardness  of  4'5,  a 
sp.  gr.  of  1  a  pale,  bluisli-greon  coiooT,  and  a  Titreoos  losM. 
Auaiybis  gave  the  following  resnlts. 
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HoQ|.      W0|.       CaO.       MgO.     Fe|Oa.     SiOf  Cn. 
I.  t>5-74      4*o0      27  41       ^        ^        —  — 
IL  67tt4i      1-65      27-30      0  16      0'9«      1-62  trace 

Sm  M. 

Chemical  CompoBlttcm  of  Chondrodite,  Hmnltei  and  Clino. 

hnmite.  By  S.  L.  Penfield  and  W.  T.  H.  Howk  (Amer.  J,  Sci.,  [3], 
47,  186 — 20t>). — The  authors  show  that  the  minerals  of  the  bumite 
group  are  not  identical  in  composition,  luid  that  the/  can  be  ex- 
pressed by  the  following  formulse. 

Chondrodite   Mg5[Mg(P-OH)"i,[SiO,],. 

Ilumite   Mg5[Mg(F-OH)J,[8i04]j. 

Clinobumite   ...  Mg,LAIg(F-0H)],[Si04]*. 

The  variation  in  composition  is  intiin  itely  connected  with  the 
crystallisation,  the  three  minerals  fonnnif^  a  crystallugraphic  scries 
m  which  the  vertical  axes  increase  from  cljoudrodite  to  clinobumite. 
By  dividing  the  vertical  axes  by  5,  7,  and  9  respectively,  the 
quotients  become  practically  identical,  and  it  is  an  interesting  fact 
that  the  divisors  correspoud  with  the  number  of  magnesium  atoms  in 
the  formal»  deduced.  B.  H.  B. 

Axinit©  from  Bourg  d'Oisans,  Daupliine.  By  P.  Jannascu  and 
J.  Locke  (Zeit.  am/nj.  Chem.t  6,  57 — 71). — In  continuation  of  a  series 
of  tourmaline  analyses  (Abstr.,  1889,  472),  the  authors  have  made  two 
careful  analyses  of  axinite  from  Dauphin^  with  a  view  to  affording 
information  regarding  the  constitution  of  silicate-borates.  The  mean 
rtsnlte  of  the  two  analyses  were  as  follows. 

SiO,.      BjO,*     ^IjO*.     FegO,.     FeO.     MnO.      CaO.  MgO. 

42-88     6  02     1824    0*62     710     1*06     19'89  223 

K5O.       Na,0.       H,0.  Total. 
Oil       0-36       214  luuti5 

These  resolts  are  in  aooord  with  tho  empirical  formnla 

S  ieOjaR" '  4R"  4R», 

or  Si«0»(Al,B)4(Ca,Fe,Mn,Mg)4Ha  (compare  this  vol.,  ii,  55). 

B.  H.  B. 

Moldavits  from  Radomilic,  in  Bohemia.  By  C.  v.  John 
{Jahfb.  J.  Mia.,  i.  Kef.,  266—2(57 ;  from  Jakrb.  k.  k.  QeitL 

Jteiehiatutt  39>  473--476). — ^The  author  has  analysed  the  moldavite 
or  bottlestone  from  Badomilic  (described  by  Woldrioh  in  1888)  with 
the  following  results. 

SiO,.  AI3O,.  FejOa.  FeO.  CaO.  MgO.  Na.0.  Ignition. 

I.  82-28  10*08    —  2*03  2*24  0*98  2*20  0*28  0  06 

IT.  77-75  12-90     —  2  60  3  05  0  22  2  58  0  26  0*10 

111.  77  69  12-78  2  05  1*45  1*26  115  2*78  0*78  — 

I,  light  green  variety;  II,  dark  green;  111,  light  brown.  The 
bi^h  percentage  of  potwi  is  noteworthy.    Although  the  nature  of 
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the  ooenrrence  appears  to  indicate  «a  nataral  origin,  the  anthor  is 
unable  to  decide  whether  the  mineral  is  a  natural  or  an  artificial 
prodaot.  B.  H.  B. 

Minerals  from  York  Haven,  York  Co.,  Pa.  Bj  C.  H.  Ehuen- 
KELD  {J.  Anal.  Appl.  Chein.f  7,  4 — 6). — An  ttnaJjsis  of  weathered 
Mbile  gave  the  following  results. 

8i(X  AI1O3.  CaO.  KjO.  H,0. 
6207      2211      1217      trace  13o7 

The  mineral  occnr.s  on  the  exposed  surfaces  of  the  rock  as  a 
white  mass.  witbf)ut  the  least  sitrn  of  crystallisation.    Hardness  2. 

It  is  rcndily  gelatinised  hy  hy(lr()(;hlorie  acid. 

An  anaij-sis  of  chabasite  gave  the  following  results. 

SiOj.        A1,0,-         CaO.        K.O.  n,0. 

^069      19-46       7*28      im  2132 

The  mineral  ooonrs  in  small,  almost  cnbical  rhombohedra,  0*5  mm. 

to  2  mm.  square,  and  translaoent.    SpeoiBc  gravil^,  2*18.    It  is  not 
gelatinised  by  hydrochloric  acid. 
An  analysis  of  augUe  showed— 

SiOt.       AJ,0^.       FeO.       CbO,  MgO. 

51-27      10*01      9-11      13-23      13*60  1*64 

It  occnrs  near  to  or  mixed  with  stilbite,  and  has  a  dark  bronze-green 
colour,  sliiiiiiig  lustre,  and  crystalline  structure.  Specific  gravity, 3  008. 

S^haUriie  ooonrs  as  a  thin  coating  between  layers  of  bloe  lime- 
stone, bat  the  anthor  conld  not  get  it  in  a  sufficiently  pare  condition 
for  the  purpose  of  analysis.  L.  db  K. 

Topazolite  and  Melanite.  By  M.  Piners  {Zdt.  Krysi.  Min.y 
22,  479  — — The  detenm nation  of  minerals  of  the  garuet  group 
presents  many  difficulties.  Under  the  head  of  lime-iron  garnet,  for 
example,  there  are  classed  two  entirely  diffenmt  membm  of  the 
group,  topasolite  and  melanite.  In  order  to  definitely  determine  the 
composition  of  theso  two  members,  the  author  lias  made  wefal 
rni:ih  sLR  of  topazfilite  from  the  Mussa  Alp,  in  Piodtnont ;  from  Wnr- 
litz,  iu  the  Fieijtrlf_rel>trge ;  and  from  a  new  locality  in  the  Southern 
Tyrol;  as  well  jis  of  melauiio  from  the  Burgumer  Alp,  in  Pfitsch  ; 
from  the  Margola,  in  the  Southern  Tyrol ;  and  horn  a  new  locality 
near  Zermatt.  The  results  show  that  topasolite  is  essentially  a  pore 
lime«iron  garnet,  free  from  titanic  anhydride,  occorring,  unless 
darkened  by  a  foreign  pigment,  as  pale  yellow  or  greenish-yellow 
ci'vstals.  Melanite,  on  the  other  hand,  is  the  name  that  should  be 
given  to  titan ifri  >n'^  linie-iroa  garnets,  as  indiGatiug  the  tact  that 
they  are  invariably  black.  B.  H.  B. 

Berj^ntine  Drom  Brawitor,  New  York,  Hj  G.  Feivdil  (Zeit, 
Kiytt,  Min.,  22,  580—581 ;  from  BM.  806,  Fra*,  Sfin.  14,  120).— 
Among  the  numerous  pseodoroorphoos  forms  in  which  serpentine 
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occurs  at  the  Tilly  Foster  iron  miue,  nuar  Bruwater,  New  York,  there 
ai-e  compact  masses  that  have  a  perfect  enbioal  cleavage,  and  also  in 
places  an  octahedral  cleavage,  the  cleavage-planes  exhibiting  a  pearly 
lustre.  The  anther,  however,  comes  to  the  condnsion  that  the  phe- 
nomenon is  not  one  of  cleavage,  bnt  that  the  entire  mass  consists  of  a 
network  of  rhombic  lauiellm  having  fhe  ohoraical  composition  of 
serpentine,  which  cross  at  the  angles  of  the  optRliedi-on  and  cabe, 
and  whose  iTiterstitial  space  is  filled  with  a  dense  substance  of  the 
same  compobition.  B.  H.  B, 

Meteorltas  of  SnyaUnja  and  HaSnhols.  Bj  B.  PRiwoziriE 

(Jahrh.  /.  Jftn.,  1894^  i,  Bef.,  274—275 ;  6e$terr.  ZeiU  Berg,  Em,,  1892, 
No.  39). — ^Tbe  stone  meteorite  that  fell  on  Jnne  9, 1866,  at  Knjahinya, 
in  Hungary,  contained  5*03  per  cent,  of  magnetic  constituents,  and 
94'97  non-magnetir.  The  latter  was  pnlvcrised,  and  treated  with 
hrdrochloric  and  nitric  acids,  with  the  result  that  47'r)C  per  cent. 
p?»sHed  into  solution  (Analysis  I),  whilst  52*774  remained  insoluble 
(Anaiysis  II).    Tlie  analytical  results  were  as  loiluws. 

SiOj.    CaO.  MgO.    Fe.      Ni.      FeO.     AI2O3.    CrjO,.    Na,0.  S. 
I.    8-8   2-9    18-3   2-4   032    1160    114     —       ~  210 
U,  33  4   3  0     91   —     —      4-6      I  S      0*004   0  87  — 

The  metallic  grains  i«iolated  by  means  of  the  mag-nct  from  the 
decomposed  aeroUte  of  Hainholz,  near  Paderbom,  gave  on  analjsis 

Fe.        Ni.       Co.  P.  C.  Totol. 

92-4      7*0      0*2      0-298       —  99*898 

B.  H.  B. 


Fhy  Bio  logical  Ch  amis  try. 


Hew  Animal  Calorimetmr.  By  J.  S.  Haldanx,  W.  H.  White, 
aad  J.  W.  Washboubn  (/.  Phytiol,  16,  123— 139).~The  calorimeter 
deecribed  embodtee  the  principle  of  D'Arsonvars.  The  test  experi- 
menta  deecribed,  inclading  Bome  In  which  animals  were  need,  show  it 
to  be  accnrate,  and  its  accuracy  can  at  any  time  be  easily  tested. 
MoreovfT.  it  can  bo  used  simnlf nneonsly  as  an  accurate  respiration 
apparatuH.  For  a  fnl!  description  of  the  instrument,  reierenco  must 
be  made  to  the  original  pnper,  where  an  illnstration  exhibit?!  the  pnn- 
cipal  points  in  its  constructiun.  The  action  of  the  caloiitueier  is  as 
follows.  In  one  copper  chamber  the  animal  is  placed ;  in  the  other 
hydrogen  is  bnmi,  both  chambers  being  shnt.  The  heat  given 
from  the  animal  warms  its  chambeTf  and  thns  increases  the  pressare 
of  the  air  in  the  space  between  the  two  upper  walls  of  its  chamber. 
This  would  lead  to  raoTcmont  of  ihe  flnid  (oil  of  erigeron)  in  a 
manompter,  one  limb  of  which  communirntrs  with  the  air  space  of 
the  one  <■  ha mber,  the  other  with  that  of  the  other  chamber.  In  the 
Other  chamber,  hydrogen  is  kept  burnmg,  and  the  pressure  of  tl.e 
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air  in  its  surround  in  a;  space  is  thus  increased,  and  tends  to  raove  the 
fluid  in  the  manometer  in  the  op})o.site  direction.  If  the  fluid  in  the 
manometer  remains  stationary,  the  amount  of  heat  given  otl'  by  the 
animal  is  equal  to  that  prodnoed  by  the  borniug  hydrogen ;  and 
during  an  experiment  the  manometer  ia  kept  stationary  by  turning 
np  or  down  the  hydrogen  flame.  The  unoiilit  ot  hydrogen  burnt  ia 
estimated,  and  knowing  the  heat  of  combustion  of  hydrogen,  it  is 
possible  to  calcul;Ue  tlio  heat  produced  by  its  combustion,  in  the 
experiment,  which  is  equal  to  tliat  given  off  by  the  animal. 

For  testing  purposes,  each  chamber  m  iurnished  with  a  jet  of  hydro- 
gen. W.  D,  H. 

Influence  of  Time  on  the  Absorption  of  Carbonic  Oxide  by 

Blood.  Hy  N.  Gk^oant  (Compt.  nml,  118,  594— 595).— VVhwi  a 
dog  is  made  to  l)reatlie  aititicially  a  mixture  of  air  and  carbonic 
oxide  containing  lUU  c.c.  of  the  latU'r  in  lUO  liti-es,  ufler  hall"  an  hour 
the  blood  contains  GO  c.c.  of  carbonic  oxide  in  100  c.c;  after  an 
hour,  9*2  CO. ;  after  two  hours,  10*0  cc. ;  and  after  two  hours  and  a 
half  9'3  C.C.  With  the  proportion  of  carbonic  oxide  specified,  the 
volume  absorbed  by  the  blood  becomes  practically  constant  after  an 
hour. 

Wit]i  a  mixture  containing  only  10  c.c.  of  carbonic  oxide  in  100 
litres,  tile  law  of  absorption  is  different  and  the  proportion  of  carbonic 
oxide  in  the  blood  gradually  increases.  After  huii  an  hour,  lOO  c.c. 
contain  1*42  cc.  of  the  gun  ;  after  an  hour,  2*05  cc ;  after  an  hour 
and  a  half,  2*9  cc. ;  after  two  hoars,  8'15  cc ;  after  two  hoars  and  a 
half,  3*6  cc  0.  H.  B. 

Behaviour  of  the  Phosphorus  in  the  Digestion  of  Casein. 

By  E.  SAf-KOWSKf  (K.tptr.  :Stat.  Rfrnnl,  5,  428;  from  C(^ifr.  Med. 
TTiss.,  1893,  38i> — 380). — It  ih  iitit^uuutly  stated,  that  in  the  pepsin 
digestion  of  casein  the  phosphorns  is  not  dissolved,  but  is  separated 
as  insolnble  paxanndein.  The  author  finds  that  much  of  the  phos- 
phorus is  dissolved  by  the  digestive  fluid,  and  that  only  abont  15  per 
cent,  is  contained  in  the  parannclein.  It  may  therefore  be  assumed 
that  the  phosphorus  lias  a  deliuite  function.  K.  H.  M. 

Absorption  of  Iron.  By  A.  B.  MACALLUii  (J.  I'hysiol,  16, 
268 — ^297). — ^The  experiments  consisted  in  administering  iron  com- 
pounds to  animals,  and  by  microchemical  methods  determining 

^vhether  the  absorbing  cells  of  the  alimentary  tract  t.ake  up  any. 
Tnoriranic  componnds  were  found  to  bu  absorbed.  If  the  doso  is 
small,  absorjiiion  occurs  only  in  a  suiali  part  of  the  duodenum 
adjacent  to  the  pylorus.  With  larger  doses  the  area  increases.  With 
small  doses,  ihe  iron  of  the  unabsorbed  salt  is  precipitated  by  bile  uud 
other  secretions  as  hydroxide,  which  is  not  assimilable;  large  doses 
first  destroy  the  alkalinity  of  these  liquids,  so  that  the  excess  of  salt 
remains  in  solution  and  undergoes  absorption. 

The  intestinal  epithelium  cells  transfer  the  absorbed  iron  at  once  to 
tlio  underlying  elements,  but  if  the  dose  is  lar^ry  the  epithelial  celKs 
will  atili  be  found  containing  some.    Although  some  of  the  sub- 
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«pithe1ial  lesoooTtes  appear  to  carry  it  into  tbe  genera)  ciroalation, 
probaUy  the  more  important  agent  in  the  transference  is  the  blood- 
plasma. 

Mai'fori's  albnminate  and  the  commercial  peptonate  of  iron, 
when  administered  to  jjninea  pigs,  stimulate  tbe  leucooyies  to  invade 
the  epithelial  layer  of  tbe  villi. 

Of  tbe  organic  ii*ou  compounds  belonging  to  the  chiuniatin  or 
naclein  class,  that  preseitt  in  egg-yolk  (Bange's  hsematogen)  under- 
goes absorption.  Foi*  several  days  after  feeding,  the  cytoplasm  of  the 
hver  oells  yields  marked  evidence  of  an  iron-containing  chromatm. 
The  mode  of  absorption  of  the  yolk  obroroatin  is  obscnre.  and  appears 
to  be  connected  with  tbe  absorption  of  the  fat  with  which  the  iron 
compound  is  closely  associated  in  yolk.  W.  D.  H. 

Influence  of  Ichthyol  on  Metabolism.  By  0.  Helmkrs 
{Virchuw*if  Archie,  135,  135 — 140). — Ichthyol  influences  the  meta- 
bolism of  proteid  in  the  human  body  only  in  a  slight  degree.  Its 
action,  micb  as  it  is,  is  to  diminish  the  decomposition  and  favour 
the  assimilation. 

Aboat  a  third  of  the  8u1phar  in  the  drug  circulates  in  the  body 

juices,  and  is  excreted  finally  in  the  urine.  That  whieh  passes  from 
the  hofly  })y  the  fn'res  has  also  in  part  circalated  in  the  body,  and  is 
excreted  by  the  intetitiiial  glands.  W.  H. 

Dietetlo  Value  of  dUbient  Xinds  of  Brrad.  By  G.  Mbnicaiiti 
and  W.  PsiuSKiTz  {ZeU,  Bid.,  30,  326— 367).— Bread  made  with 
yeast  leads  t(^  smaller  formation  of  faeces  than  bread  made  with  the 
same  flonr  with  leaven ;  wheat  bread  is  also  better  in  this  direction 
than  rye  bread,  whilst  bread  made  with  a  mixture  of  wheat  and  rye 
flour  is  it^ts  rmodiate.  Bread  made  from  the  decorticated  grriin  u\m 
leads  to  a  less  abundant  excrement.  This  excrement  appears  to  he  for 
tile  most  part  duo  to  the  residuts  of  intentinal  juice,  and  not  so  much 
to  unabsorbed  food.  Tim  harder  the  bread,  and  the  coarser  the 
floor,  the  greater  is  the  amoontof  intestinal  jnice  secreted.  The  finer 
German  meals  nsed  oontain  particles  averaging  0*1  to  0'14i  mm.  in 
diameter,  but  reference  to  other  writers  shows  that  the  size  varies 
considerably  in  different  parts  of  the  country.  W.  D.  H* 

Influence  of  Sugar  and  of  Smoking  on  Muscular  Work.  By 
V.  Harf-kt  (/.  P/n/siol,  16,  97—122;  and  Proc.  Roy.  8or.,  54,  480). 
-~Th©  experiments  wei-e  performed  with  Mohso's  ergograph,  and  show 
that  the  periods  of  digestion,  as  well  as  the  kinds  of  food»  have  a 
marked  iimnence  on  volnntory  mnscnlar  energy ;  but,  irrespective  of 
thi.s,  there  is  a  periodical  diurnal  rise  and  fall  in  the  power  of  doing 
Work,  the  minimvm  being  abont  9  i-u.,  the  maximum  about  3  p.m. 
Begular  muscular  exercise  increases  the  size  and  power  of  the 
niuscles,  and  dolnys  the  onset  of  fatigue.  The  amount  of  work  per- 
formed on  sugar  alone  is  almost  equal  to  that  obtained  on  a  full  diet, 
bat  fatigae  comes  on  .  sooner.  Sugar  acts  as  a  source  of  muscular 
<*nergy  when  taken  alone,  or  iu  addition  to  other  articles  of  diet. 
Hoderato  smoking  may  haTO  a  sli<jht  influence  in  diminishing  the 
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)X>wor  of  doing  mnacnlar  work,  but  it  stops  neither  the  morning  riie 
nor  the  evening  W.  D,  H. 

Asparagine  in  the  Organism.  By  J.  Lewinsky  (Chem.  Oenir., 
1894,  1,53—54;  from  Centr.  Med.  Wiss.,  1P93,  700— 718).— Tn  the 
quantitAtive  estimation  of  amido-acids,  such  as  asparaeine,  hv 
Schultze's  method,  in  which  lialf  the  contained  nitrogen  is  oliniinatf  d 
as  ammoaia,  and  the  other  half  as  aKpartic  acid,  concentrated,  hj  diu- 
ehlorio  or  snlphnrb  aoid  has  hitherto  been  used ;  the  present  research, 
howeyer,  shows  that  it  is  better  to  employ  20  per  oent.  add. 

After  removing  the  proteid  matter  from  blood  or  organs,  asparagine 
or  aspartic  acid  can  be  precipitated  by  copper  acetato;  the  oopper 
precipitate  contains  GO  to  80  per  cent,  of  the  amido-acid.  From  the 
ropper  pi'ccipitate,  the  percentafi^e  of  asparagine  can  be  reckoned  from 
the  amounts  of  copper  and  nitrogen.  The  estimation  of  asparagine 
is  not  possible  by  this  method  in  organs,  on  accoont  of  the  yarjing 
amount  of  extractive  nitrogen  they  contain. 

After  feeding  a  dog  on  asparagine  (4  to  6  grams  per  kilo,  of  bodj 
weight),  asparagine  ooold  not  be  fonnd  in  the  liver,  spleen,  or  carotid 
blood.  The  blood,  however,  shows  an  increase  of  extractive  nitrogen 
up  to  the  fifth  hottr  after  the  dose,  when  the  absorption  masdmnm 
appear;;  to  ocrnr.  In  six  honrs,  two-thirds  of  the  asparap'ine  p^i^en  ia 
excreted  as  urea.  *         W.  iJ.  H« 

Proteids  of  Spleen  and  Thyroid.  By  F.  Gouelav  {J.  Fhyaiol., 
16,  23 — 33). — ^A  fall  acoonnt  of  experiments,  already  published  in  a 
preliminary  communication  (Abstr.,  1893,  ii,  425).        W.  D.  H. 

Effect  of  Calcium  Phosphate  in  Food  on  the  Ash  of  Milk. 

By  J.  Neumann  {Exper.  Sfaf.  T^enrrd,  5,  (139—640;  from  Milch  Zeit., 
22,  701 — 704). — Three  cows  hiui  each  luO  grams  of  calcinm  jihos- 
phate  added  to  their  usual  food— brewer's  grains  Ql'l  b  kilos  ),  hay 
(4  kilos.),  oat  straw  (2  kilos.),  and  salt  (20  grams).  The  experiment 
lasted  abont  5  weeks.  The  average  percentage  amount  of  lime  and 
phosphoric  acid  in  the  milk,  before  and  after  adding  the  phosphate  to 
the  food,  was  as  follows : — 

CaO.  PA. 

Without  calcinm  phosphate   0  1479      0  1960 

With         „  ,»    01692  0*2132 

An  experiment  which,  lasted  less  than  two  weeks  gave  no  dehuite 
results. 

The  resnlts  indicate  a  slight  increase  in  both  constituents,  both 
percentage  and  absolute,  when  calcium  phosphate  is  given  with  a 
food  already  containing  snfBcient  amounts  of  ash  constituents.  The 
increase  is  only  apparent  after  three  or  four  weeks,  which  perhaps 
accounts  for  the  negative  results  obtained  by  others.  The  pi*oduction 
of  so-called  "  phosphate-milk  "  Trith  a  high  percentage  of  phosphate 
is  considered  impossible  (compai'e  Abstr.,  1893,  ii,  562). 

K.  H.  K. 
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GombinationB  of  Chlorine  in  Uiine.  By  A.  Biblioz  and  E. 

L^PINOIS  (/.  Pharm.,  29,  28" — 296).—  In  addition  to  niinoTal  chlor- 
ides, the  urinr  contains  organic  compounds  contnining  cliiormc.  This 
fact  is  of  iriijiortance  in  dotcrmining  the  variations  in  the  amount  of 
chlorine  in  healthy  and  pathological  urines;  and  still  more  valuable 
would  be  ibe  TesaSt  if  it  were  powible  to  sunnltaneoiulj  ezamine  tbe 
chlorine  componnds  in  the  gBStrio  jnioe.  W.  D.  H. 

Odour  of  Benzoic  acid.  By  J.  Passt  (Compt.  rend.,  118,  481 — 
482). — Benzoic  acid,  prepared  by  various  methods,  has  no  odour 
while  in  the  crystalline  condition,  but  if  volatilised  in  the  vapour  of 
water,  or  dissolved  in  dilute  alcohol,  or  if  a  Holution  in  a  O  G  per  cent, 
aqneons  Bolntion  of  eodinm  chloride  is  inhaled  in  the  form  o|  spray, 
the  characteristic  odonr  is  at  once  perceived.  These  results,  together 
with  the  observations  previoasljr  made  on  conmarin,  vanillin,  &c., 
indicate  that  appnrcntlj  inadoroii??  f^nbstanccs  may  he  divided  into 
two  groups,  nanu  ly,  those  that  are  truly  inodorous  under  various  con- 
ditions, and  til  OS  I?  t  hat  are  only  inodorous  under  certain  particular 
couditioDB,  but  distinctly  odoruus  under  other  coudiliuus. 

G*  H*  B» 

Aetlon  of  Salts  on  Tnblfez  RiTiilonun.  Bj  S.  Binokb  and  H. 
Saiksbqbt  (J*.  P%«to{.,  16, 1 — 9). — ^In  a  former  series  of  papers,  the 

authors  have  dhown  the  importance  of  calcium  salts  in  vitn!  find 
contrulation  processes,  and  the  antagonism  existing  between  calcium 
and  potassium.  The  present  ex]>erimpnt«  on  the  fresh-water  worm 
Tubi/ex  rivulorum  couiirm  and  extend  these  observations.  lu  Lap  • 
water,  the  worms  live  an  indefinite  time ;  in  distilled  water  the^  are 
dead  and  disintegrated  within  24  honrs.  That  it  is  the  minute 
quantities  of  calcinm  salts  in  tbe  river  water  which  prevents  this  dis- 
integration is  shown  by  adding  a  calcium  salt,  in  small  quantitief,  to 
distilled  water;  in  this  tlip  worms  live  :i  lonn-  time.  The  qnnntity  of 
calcinm  saU  mf^i-y,  howtiver,  be  increased  eiiorinuuiisly  without  any 
untoward  result,  it  being  very  indifi'ereut  to  the  tissues.  Calcium 
salts,  both  in  minimal  and  massive  doses,  antagonise  the  paralysing 
snflnenee  cf  potasmnm  salts ;  and  whilst  a  minimal  dose  of  calcinm 
salt  has  exti^ordinary  powers  of  inhibiting  tbe  action  of  large 
quantities  of  potassium  salts,  a  massive  dose  of  the  latter  is  most 
ea^sily  overcome  by  a  massive  dose  of  a  calcinm  salt. 

Sodium  contrasts  with  potassium  in  tlie  relative  feebleness  of  its 
action,  maintaining  its  chai'acter  as  an  indiiiurent  element. 

W.  D.  H. 

Sffeet  of  B^dTog0n  Ojaaido  on  different  InaeetB,  By  R. 

Schmidt  (Exper.  Stat.  Record,  6,  593—594;  from  Calif.  Btoi.  Eep^ 
1891-92,  233—237). — A  number  of  insects  (24  species)  were  exposed 

to  tlie  action  of  hydrogen  cyanide;  it  was  found  t)mt  some  of  the 
Ooleojdeta  were  alive  after  08  minutes.  The  eifect  of  the  gas  and  the 
time  of  exposure  is  given  in  tables.  K.  H.  M. 
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Effect  of  Potassium  Salts  on  Nitrification,  By  J.  Dvuokt  and 

J.  CnocHT.TF.]  A  a:  (Couipt.  rend.,  118,  GOG;  compare  this  vol.,  ii\ 

116).— In  the  tii*8t  espeiiments,  now  described,  moor  soil  (con- 
tainiug  hamns  18'5,  lime  0  285,  per  ceTit.)  was  treated  with  varying 
amoDDts  of  potasBium  carbouate  and  bulphate  respectively,  and  kept 
for  20  days  at  aboot  25**.  Where  no  potassinm  salt  was  added,  the 
amonnt  of  nitric  nitrogen  formed  was  24 — 25  per  million ;  with  carb* 
onate,  applied  in  quantities  of  O'l  to  G  per  cent.,  the  nitric  nitrogen 
increased  to  47  (with  01  per  cent.),  to  65  (with  0*5  per  cent.),  and 
to  438  with  4  r)  per  cent.,  after  which  it  iliniinshed  (to  407  and  375) 
with  5  and  G  ptr  rent,  rospfcti  vol  v.  The  resnlts  with  potiissinm 
sulphate  were  very  irregular,  Liie  mUic  nitrogen  being  raiaed  to  50 
per  million  of  soil  with  0*5  per  cent,  of  sulphate,  whilst  with  the 
larger  quantities  (np  to  5  per  cent.)  the  amounts  varied  between  18 
and  27  per  million. 

When,  however,  calcium  carhonate  (2"5  per  cent.)  was  •▼iven  fo  the 
soil,  in  addition  tfi  the  potnssium  sulphate,  tliero  was  a  regular  and 
marked  incren^^u  in  tht?  amount  of  nitric  nitrogen  pradaced;  for 
example,  with  no  calcium  carbonate  or  potasnium  sulphate,  26  pai'tn 
of  nitric  nitrogen  was  produced ;  with  carbonate  alone,  30  parts ;  with  ^ 
carbonate  and  0*5  per  cent,  of  sulphate^  75'6  parts;  with  carbonate 
and  5  per  cent,  of  sulphate,  189  parts  per  millioD.  Potassium 
sulphate  is,  therefore,  rendered  efficacious  by  the  presence  of  calcium 
carbonate,  with  wliJch  it  undergoes  decomponition,  yielding  potassium 
carbonate.  Tlu  rliMtiL^e  is  very  rapid.  Thus»  a  solution  of  potassium 
sulphate  filtered  through  moor- soil  is  almost  colourless,  but  wheu 
caldnm  carbonate  is  added  the  solution  becomes  cokmred,  especiallj 
when  the  amount  of  potassium  sulphate  is  increased. 

The  results  are  of  practical  importance  in  horticulture  when  soils 
rich  in  humus  are  employed.  H.  M. 

Production  of  Ammonia  in  the  Soil  by  Microbes.  By  E. 
Makcual  {Bull.  Acad.  roy.  JieLy,,  lo]^  25,  727 — 771). — Two  lota  of 
soil  (250  grams),  to  which  a  10  per  cent,  of  albumin  solution 
(2*5  CO.,  containing  0*001  per  cent,  of  ferrous  sulphate  to  prevent 

coagalation)  had  been  added,  were  sterilised.     The  one  was  kept 

sterilised,  whilst  the  other  was  inoculated  with  a  few  c.c.  of  soil 

extract.    After  "20  days,  the  sterilised  soil,  like  tlie  soil  at  the  (vini-  4 

mencenieut,  coiitaiued  only  traces  of  aiiinKiuia  ;   tlie  inoculated  i?.oil  ' 

contained  34*2  miUigrams  of  ammonia.     This  conlirnis  the  results 

obtained  by  Mfints  and  Condon  (Abstr.,  1893,  ii,  291),  showing  that 

ammonia  is  produced  in  soil  by  microbes  and  not  by  a  chemical 

process. 

A  number  of  monlc^F,  yeasts,  and  bacteria  were  isolated  from  soils  of 
diii'erent  kinds,  and  their  action  in  dilate  albumin  solutions  determined. 
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As  regards  bacteria,  Baeiihu  arhorescem,  B,  colt  eommunis  var,,  B. 

^gvranSy  B.  Jluorescen*  jj^/^t'ff and  Jiqu>-faciens^  B.  mefffiniertcnx  vttJ- 
gains,  ii.  myc&ides^  B.  snhfUis,  B.  tt-rnw,  B.  janthimi^^  Microcuccus 
aJbirmiSy  Protcnn  vuhjan'^,  and  S'lrrina  Inti'rr,  all  ]>roduced  much  am- 
mouia.  Most  of  the  ofcber  bacieriu  produced  some  ammonia ;  but  a 
few  (a  non-liqnefying  Proieut  and  a  long,  liquefying  bacillnB)  gave 
no  ammonia.  The  orgamRms  whioh  prodnoed  no  ammonia  developed 
only  slightly.  AmmODisatioa  tlrns  differs  from  nitrificatioD  in  being 
brought  about  by  a  very  lar<2:p  nnmbcr  of  nutTobes. 
•  In  rnnnr  rases,  the  amount  of  ammouia  ff)rmed  wn<^  determined;  it 
was  found  that  B,  mycoidea  was  much  the  most  active  of  the  soil 
orgaoii^ms. 

Abont  30  moulds  were  iiolated,  and  ibeir  action  on-  albumin  tn« 
▼esiigated,  witb  ihe  remit  that  nearly  all  were  found  to  produce 

ammonia.  The  most  active  was  Cephahtliecium  rotewn^  which  pro- 
duced 25  milligrams  in  60  c.c.  in  two  weeks.  It  is  Rupposed  that  in 
arable  soil,  where  moulds  are  present  only  in  small  amounts,  the  action 
of  bacteria  must  pivdominate,  whilst  in  hnmus,  and  soils  rich  in 
organic  matter,  there  is  no  doubt  that  the  moulds  take  an  active  part 
in  the  miueralieation  of  organic  nitrogen. 

The  BadUuB  myedtdet  (fint  described  by  Flu|;ge  ee  '^Erde  BunU 
Ins**),  being  evidently  the  most  important,  was  further  investigated. 
It  occurs  constantly  in  surface  fioQs,  and  is  present  in  the  air  and  in 
natural  waters.  In  docompofiin^  albumin,  it  produces  a  stronefly 
alkaline  solution,  due  to  ammoniura  carl)onat©;  the  carbon  is  mainly 
converted  into  carbonic  anhydride,  but  formic,  propionic,  and  butyric 
acids  are  formed  in  small  quantities ;  the  sulphur  is  oxidised  to 
sulphuric  acid.  No  hydrogen  or  nitrogen  are  eliminated  in  the  free 
state.  Slight  alkalinity  is  favourable  to  the  development  of  the 
bacillus^  but  it  will  develop  in  solutions  containing  0  05  per  cent,  of 
sulphuric  acid,  although  not  in  presence  of  01  per  cent.  It  will  also 
develop  in  0  2  per  cent,  solutions  of  potash.  A  temperature  of  30'  is 
the  most  suitable;  below  5°  only  traces  of  ammonia  are  produced,  and 
at  42°  none  at  all.  The  bacillus  will  not  develop  in  an  atmosphere 
of  hydrogen  or  carbonic  anhydride  except  in  solutions  of  organic 
matter  and  nitrate.  Under  iheae  conditions,  it  develops  well,  the 
necessary  oxygen  being  obtained  from  the  nitrate,  whioh  becomes 
reduced  to  nitrite  and  ammonia.  As  rcpr^irds  the  action  in  nitro- 
genous matter  other  than  egg-albumen,  the  bacillns  decomposes  other 
proteids,  also  leucine,  tyrosine,  creatine,  and  asparagine,  but  not  urea  ; 
it  also  fails  to  develop  in  solutions  of  ammonium  salts  and  nitrates, 
except  under  the  conditions  already  described.  When  B.  mycoide$  is 
grown  in  solutions  of  albumin  and  carbohydrates,  the  solution  becomes 
turbid,  shows  an  acid  reaction,  and  the  albumin  is  ]>reoipitated. 
Acid  is  formed  when  gluco.sc,  saccharose,  lactose,  dextrose,  and 
starch  are  employed,  sligbtly  with  inuline,  but  not  with  gums.  The 
reaction  is  not  detinife;  under  the  influence  of  a  zymose  secreted  by 
the  microbe,  the  albumin  redissolvcd,  and  the  solution  eventually 
becomes  alkslfne. 

It  is  concluded  that  "  nitratatiOD  "  of  soil  nitrogen  is  preceded  by 
"  ammonisation,"  followed  by    nitroaataon,"  and  that  the  ammonia 
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producing  bftcUlxui  ea.a  aefc  both  as  Mi  Odddiung  and  as  a  redncing 
agent  according  to  the  oondiUooB.  N.  H.  M, 

Vegetable  Cell  Membranes.  Bv  E.  Schclzb  (Zeit.  physiol. 
Chem.,  19,  38— G9;  compare  Absir.,  1890,  283;  1892,  907).— The 
cell  membmnes,  pre})ared  from  various  soods  by  rpinoval  of  fat  and 
prote'id  matter  by  dilute  sodium  hydroxide,  were  iu  confirmation  of 
previous  researches  found  to  fson^t  very  largely  of  hemi-cellnloses. 
These,  by  treatment '  with  dilate  mineral  acids,  yield  a  pentose 
(arabinose,  or  xylose  in  different  cases),  and  often  galactose  in  addi* 
tion.  The  seeds  of  the  blue  lupin  were  those  to  wbioh  special  ntton- 
tion  was  directed  ;  the  yiold  of  galactose  hei*e  is  very  {rreat,  1^ nto- 
san,  galactan,  and  matnian  appear  to  be  very  widely  clistn huted, 
and  act  as  the  mother  substances  of  the  respective  caibo hydrates. 

QaantitatiTe  analysis  gave  the  following  resaUs. 

Proteid.s  (N  x  6-25)   7*25 

Organic  material  ireo  from  N   8!}'8o 

Ash   )2*90 


iimii 


Another  analytical  point  made  out  is  the  very  low  percentage  of 
cellalose ;  in  the  case  of  the  bine  Inpin,  it  is  only  3*9  per  cent. 

B.  Gilson  (La  Cellule,  9,  397 — 4*40),  in  a  recent  investigation  of 
cell  membranes  in  plants,  doubts  the  existence  of  mannoso-cellalose, 
and  describes  a  substance  ho  calls  painmannan,  which,  mixed  with 
cellulose,  constitntes  mannoso-ccllulose.  The  author's  prcvions 
views  oti  the  subject  are  here  upheld.  Gilson's  paramannan  is  prob« 
ably  not  identical  with  mannoso-cellttloBe,  bat  is  a  hydrate  of  it. 

The  paper  oondndes  with  a  classification  of  the  constitaen^s  of  cell 
walls.  The  author  recommends  that  the  term  celUUoie  should  be  re> 
strieted  to  dextrose-cellulose,  that  is,  to  cellalose  which  yields  dex- 
trose, and  the  other  celluloses  should  be  called  hemt-celluh>/its.  In 
addition  to  these,  amyloid  and  mucu»-yxelding  substances  are  present. 
Reiss  has  designated  mannose  (seminose)  reterve  cr/lulose,  that  is,  it 
is  dissolved  and  used  in  the  growth  of  the  seedlioK  i  this  term,  how* 
ever,  mast  be  extended  to  inclade  part  at  least  of  the  hemi-cellnloses. 

W.  D.  H. 

The  Taking  Up  of  Calclimi  Chloride  by  Plants.    By  £. 

Jensch  (Zftt.  ntiiiw.  Chem.,  lf^94,  111  — 112). — Raspberries  and 
Btrri wherries  growing  round  the  edges  ot  puddles  below  the  Schwarz- 
berger  atnelting  works,  in  the  Erzgebirge,  were  noticed  to  be  gener- 
ally of  an  unusually  large  size.  The  plants  growing  on  tbe  drier 
places  generally  had  badly  shaped  frait  covered  with  a  white  sab* 
stance,  whilst  the  fruit  of  the  plants  nearer  the  water  was  very 
large  and  brightly  coloured.  All  the  fruit  differed  from  that  of 
more  distant  plants  in  being  more  qniokly  perishable  The  fvmf  and 
stems,  especially  of  the  raspberries,  tasted  atruiigly  of  calciuin  chloride  ; 
the  leaves  only  slightly.  The  origin  of  the  calcium  chloride  was  an 
accident  which  had  taken  J^lace  six  months  previously,  when  a 
quantity  of  a  solatton  of  calcinm  and  copper  chlorides  flowed  ont  of 
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an  extaneUog  drum,  over  the  groand.  The  following  anolTses  are 
giveo. 

Drv  matter.  A«li.  CI. 

Healthy  raspberries   17  41  0  88  — 

Diiieased       „        from  dry  grouad    11-52  1*96  0*20 

„  „         „  damp     „         8-35  152  0*18 

Strawberries,  healthy   12  03  072  — 

diseased    7'U  124  004 

All  the  ashes  contained  traces  of  copper.  K.  H.  M« 


Analyticftl 


Modified  Litre  Flask.  By  W.  B  Giles  (Chem.  News,  69,  99— 
100). — In  the  neck  of  the  finsk  »"hnve  the  litre  mork,  the  author  pro- 
vides au  eulargfcmert,  and  a  second  mark  iudicates  an  additional 
volume  of  100  c.c.  When  preparing  a  solution,  IlUO  c.c.  is  allowed 
for,  and  the  solution  made  rather  too  8tix>ug,  the  100  c.c.  in  excess 
.serving  for  the  necessary  standaidisiiig  teet^  and,  as  exactly  a  litre 
remaans,  the  final  adjnstmente  to  the  desired  strength  are  maoh 
iacUitated.  D.  A.  L. 

Use  of  Sodium  Hydrogen  Tartrate  in  Alkalimetry.   By  A. 

BoBNTKAEGER  {Zeit.  awjw.  f'hem  ,  1894,  54 — 55). —  I  he  author,  in 
reply  several  critics,  stales  as  his  opinion  that  sodium  hydrofcen 
tartrate  when  pure  is  the  most  suitable  substance  for  standardisiug 
normal  ^kalis.  .  L.  K. 

DeteoUon  of  Vn^  Mineral  Aoids  in  presence  of  Orgaalo 

,  Aolds.  By  E.  NiCKSL  (OAsm.  Zeit,  17,  1670).— The  author  recom. 
mends  the  following  proems  for  the  detection  of,  say,  hydrochloric 
acid  in  vinegar: — The  sample  is  mixed  with  a  hivL^e  r|imntity  of 
phlomijlncinol,  and  then  boiled  for  a  while  with  a  piece  of  pine  wood 
or  baiuhno.  After  further  contact  for  alxjut  12  honrf»,  the  wood  will 
assuQie  the  well-known  chai'acteristic  colour  if  any  free  miuerui  acid 

he  present.  L.  db  K. 

Estimatloii  of  Iodine  in  FreMnoa  of  Bromine  and  Ghloiine. 

By  M.  GbOger  {Zett.  angw.  Ghem.,  1894,  62 — 54). — The  process  is 
Im^pd  on  the  fact  that  alkali  iodides  are  converted  into  iodatea  by  the 
action  of  potassiom  permanganate,  whilst  bromides  or  chlorides  are 

not  affected. 

The  solution,  which  should  contain  no  ammonia,  is  heated  on  a 
bofling  water  hath,  and  a  4  per  cent,  solation  of  potassiaai  perman- 

¥knate  is  added  nntil  the  supernatant  liantd  tarns  deetdediy  red. 
he  excess  of  permanganate  is  then  redficoa  by  adding  a  few  drops  of 
aloohol.  Tlie  liqoid  is  filtered  and  the  |krecipitate  thoroughly  washed 
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by  decantation.    The  author  reoominendfl  working  on  a  small  qnati* 

tity  of  the  iodide  tiiixtiirf .  so  as  to  have  only  nbont  0'05  cram  of 
iodine  present;  otherwise  there  is  too  mucli  precipitate,  and  the 
Tva8bin<r  takes  a  very  long  time.  The  filtrate,  after  (NM<linf3%  ^  mixed 
with  ()  5  irram  of  potassium  iodide,  acidified  with  Jjydrochloric  acid, 
and  the  liherated  iodine  is  then  titrated  with  sodinm  thiosnlphate. 
OuMiztli  pait  of  the  iodine  fonnd  was  originally  present  in  tbe 
sample.  To  estimate  iodine  in  the  erode  article,  0*5—1  gram  ia  dia- 
solved  in  its  own  weight  of  sodium  hydroxide  contained  in  a  little 
water.  The  solution  is  made  up  to  250  c.c,  and  25  c.c.  is  pipetted  off 
and  treated  with  permanganate  as  directed.  The  test-analyses  are 
very  satisfactory.  L.  de  K* 

Detection  of  lodates  in  Alkali  Iodides.  By  M.  Spica  (Oazzeiia, 
24.  i,  91—95 ;  compare  Robineaa  and  BolHn,  Abstr.,  1893.  ii,  183). 
— Small  quantities  of  iodate  in  notassinm  iodide,  employed  fior 
medicinal  purposes,  may  be  detectea  by  taking  advantar^e  of  the  fact 
that  barintn  iodate  requires  1736  parts  of  water  at  15^  for  its  solution. 
Any  precipitate  deposited  on  adding  barium  ehlm  iflo  to  a  .solution  of 
poffi9f?iuin  iodide  maybe  due  to  tlic  presence  ot  a  carbonate,  i()datf\  nr 
snlphate.  If  the  precipitate  conHi-ts  of  harinrn  iodate,  it  should  Lt* 
soluble  in  hot  concentrated  hydrocbiunc  ucid,  and  should  again  sepa- 
rate on  diluting  with  water.  0*002  gram  of  potassium  iodate  in 
100  grams  of  pfSassiam  iodide  can  be  detected  by  this  tesk 

W.  J.  P. 

Estimation  of  Ammonia  in  Presence  of  Sulphides  or  Gjaa- 
ides.  By  E.  Hknry  (Bull  Soc.  Chlm.,  [8],  9,  1018).— In  the  nsnal 
method  of  distillatioTi  with  alkali,  appreciable  quantities  of  hydrotre?i 
sulphide  or  cyanide  are  li  il  le  to  pass  over  when  sulphides  or  ryanide> 
are  present.  These  should,  therefore,  be  precipitated  with  basic  lead 
acetate  before  distillmg.  J.N.  W. 

Estlniatloii  of  Nitric  aoid  with  the  Nitrometer.  By  E.  Hixrt 
(fiuU,  8oc  Oh£m.f  [3],  11,  24—27).— In  the  ordinary  forms  of  nitro- 
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meter  soitable  for  the  analysis  of  soltda,  ibe  funnel  is  nsaallj  ground 
into  the  main  tube,  and  is  liable,  thereforCi  on  the  one  hand,  to  be 
blown  ont  bv  the  evolved  pr^s,  or,  on  the  other  harul,  to  l)e  eriislied 
by  the  tini^ers  of  tlie  operator.  This  defect  is  remedied  in  the  instru- 
ment depicted.  Tlie  funnel  forms  an  extension  of  the  reaction 
tobe,  and  the  3oHd  is  dissolved  in  it,  instead  of  in  the  latter.  The 
upper  end,  for  this  purpose,  is  stoppered,  and  the  tap  at  the  lower 
end  provided  frith  a  channel  of  nnufinally  large  diameter.  When  the 
pnbatance  h  completely  dinsolved,  the  solution  is  washed  into  the 
mFFuary  tube  with  sulphnric  acid  in  the  asual  waj.  The  reaction  is 
h»t  carried  out  at  ;i  low  pressure  to  diminish  the  error  due  to  dissolu* 
tiou  of  nitric  oxide  in  the  acid.  Jn.  W. 

Detection  of  Nitrites. in  Urine.  By  A.  .Toli.ks  (Z<n/.  anal. 
Chem.^  32,  7G2 — 7C6). — In  consequence  of  the  ahsorption  of  iodine  by 
both  the  normal  and  pathological  constituents  of  nnne,  the  nsoal  test 
for  nitrites  with  potasainm  iodine  and  starch  psste  is  not  snffioiently 
sensitive,  especially  in  view  of  the  po*sonous  effect  of  the  introdu'- 
tion  of  mere  tmces  of  nitrites  into  the  blood.  The  lower  limit  of  the 
test  is  not  constant,  hut  in  a  specimen  of  albuminous  urine  experi- 
mented with,  no  sinfiiler  quantity  than  0  003  ^^ram  of  X  T)  in  lU  e.c. 
could  be  detected.  The  reaction  with  Riilphaiiilie  acid  and  a-naph- 
thjlamine  wdl  detect  0  00<X>;52  gram  of  X,Uj  in  100  c.c.  The  urine 
most  be  decoloriiied  by  warming  to  40"  and  shaking  with  a  piuch  «  f 
blood  charcoal.  100  c.c.  is  then  plsced  in  a  cyliuder  with  a  good 
ground  8tf>pper,  acidified  with  sulphurtc  acid,  then  treated  with  1  c  c* 
of  sniphanilic  acid,  and,  after  a  few  minutes,  with  1  c.c.  of  ar^naph* 
tbylamine,  anti  the  cylinder  stoppered  air-tijijht.  With  the  abore 
q  nn  TUity  of  nitrite,  the  rose-red  colour  requires  25  minutes  for  develop- 
ment. 

SchiifTer's  reaction  (see  Deventer,  Ab-^tr.,  ISOo,  ii,  298)  is  almost 
equally  sensitive,  ami  can  be  applied  to  as  little  as  tj  c.c.  of  the  de- 
oolonsed  urine.  This  quantity  is  mixed  in  a  tist  tube  with  an 
equal  volume  of  acetic  acid  (1  :  10)  and  then  2,  or  at  most  3,  * 
drops  of  potassium  ferrocyanide  (1  :  20).  In  presence  of  a  nitrite,  a 
yellow  colour  results  from  the  oxidation  of  the  ferrocyanide  to  ferri- 
cyanide.  For  highly  dilate  solutions  of  nitrites,  tlie  author  is  unablo 
to  confirm  Deventer's  quantitative  resu!t«,  and  can  sugg^cst  no  betttr 
means  for  (jufintitative  estimation  than  Tromnisdorf '»  zinc  iodide- 
starch  method),  applied  to  the  decolorised  urine,  and  executed  a.H 
rapidly  as  poss^ible.  The  most  suiiahle  quantity  of  the  Tmrnmsdorf 
solution  to  be  used  must  be  ascertained  in  each  csite  as  it  in  nor.  con- 
stant. H.  J.  S. 

Rapid  Method  for  the  Estimation  of  Phosphonu  in  Titani- 
ferous  Iron  Ores.  By  O.Bakkki  vh  r  i  (J.  AhqL  and  Appl.  Chem.,  7, 
194 — int)). — 2  grams  of  dried  and  iineiy- powdered  ore  is  thoronijhly 
mixed  with  20  erama  of  a  mixture  of  10  parts  of  sodium  carlxinutj! 
and  1  pitrt  of  potassium  nitrate  and  fused  in  a  spacious  platinma 
cmcible.  Aftf^r  cooling,  the  mass  is  repeatedly  boiled  with  water, 
and  the  liquid,  measuriBg  about  300  o.o.,  is  filtered,  the  insoluble 
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nmtter  being  well  washed  with  hot  water  ;  25  e.c.  of  solution  of  ferric 
chloride,  oontunicg  aboat  O'l  gram  of  iron  is  added ;  the  solution  is 
acidified  with  hydrochloric  acid,  boiled,  and  precipitated  with  am- 
monia. After  collecting  and  washing,  the  iron  precipitate  is  dissolved 
in  40  c.c.  of  hot  nitric  acid  (sp.  gr.  r43),  25  c.c.  of  strong  ammonia  in 
added,  the  liquid  heated  or  cooled  to  85",  and  mixed  with  30  c.c. 
of  niolyhdat©  solution.  After  well  shukinjj  for  five  tninute.s,  the 
luoljbdate  precipitate  is  collected,  and  iinuil^'  titrated  according  to 
the  Manhy-Haody  method.  L.  J)e  K. 

Estimation  of  Fhosphoiio  acid  by  titrating  the  Molybdic 
Precipitate.    By  H.  Pemberton  (Chetn.  Crntr.,  1,  lOo  ;  fi.un 

J.  Ainer.  Ohem.  Soc,  15,  382 — 395). — 1  (j^ram  of  tlie  phos])hate  ia 
dis-soWed  in  nitric  acid  and  dilated  with  water  to  250  c.c. ;  25  c.c.  is 
neutralised  with  aiunionia,  and  then  mixed  with  5  c.c.  of  nitric  acid 
(sp.  gr.  1*4)  ;  10  CO.  of  a  satorated  solation  of  ammonitim  nitrate  and 
20  c.c.  of  vrater  is  next  added,  and  the  whole  heated  to  boiling.  An 
.aqueon/j  solution  of  ammonium  molybdate  (90  grams  per  litre)  is  now 
«ulded  in  portions  of  5  c.c.  as  long  a^^  a  precipitate  is  produced.  This 
is  washed  by  decautation,  a  filter  being  also  used.  nTid  then  dissolved 
in  a  known  volume  of  standard  alkali.  After  addm^^:  phenolphthaleiu, 
the  excess  of  alkali  i.s  titrated  back  with  standai'd  acid. 

If  1  o.c.  of  the  alkali  is  to  correspond  with  0'(X)1  gram  of  phos- 
phoric anhydride,  its  strength  should  be  0*3265 — ^normal. 

L.  DB  K 

Decomposing  Silicates  by  Concentrated  Hydrochloric  acid 

under  Pressure.  By  P.  jANNAf^rii  (Zeit.  anory.  Ch^im.,  6,  72). — 
The  antlior  claims  priority  for  this  method,  which  is  effected  in  a 
jihitiaum  cylinder  contained  in  a  glass  tube,  the  preesure  on  which  ib 
equalised  by  enclosing  it  in  a  Mannesnutnn  tobe  containing  ether. 

A.  G.  B. 

Solvent  Action  of  Tartrates  on  Metallic  Hydroxides.   By  H, 

N.  Wakkk\  (Chrni.  Avars'.  69,  125).— The  author  points  out  that  the 
Bolrent  action  of  normal  tart  rat  (;s  is  not  restricted  to  the  hydroxides 
and  carhotiates  of  ferric,  cupri*-,  and  autimoniacal  origin,  but  extend:^ 
also  to  tlie  ferrous,  zinc,  njan^anese,  nickel,  cobalt,  chromium,  alu- 
mintnm,  barium,  strontium,  magnesiuro,  calcium,  bismnth,  and  tin 
predpitaies.  As  regards  the  Isst  two  metals,  this  point  appears  to  be 
frequently  overlooked  Iry  analysts;  caduluui  carbonate  is  practically 
insoluble  in  this  medium,  and  may  therefore  be  separated  from  tlie 
cupper  compound  by  digesting  such  a  mixture  with  a  normal  tartrate. 

D.  A.  L. 

Electrolytic  Separations.  By  E.  F.  Smith  (Zdt.  anorg.  C}usut„ 
6,  40—42  and  43 — 44). — It  is  pointed  out  that  Vreudenberg'a 
observations  on  this  subject  (Abstr.,  1893,  ii,  506)  are  not  new,  but  in 
most  cases  confirm  the  work  of  Smith  and  bis  collaboratoi-s. 

The  second  paper  is  a  continuation  of  a  discussion  with  Classen. 

A.  G.  B 

Electroljrtic  estimation  of  Copper  in  Invert-Sugar  Deter- 
minations. By  li.  H.  Koss  (/.  AuaL.  and  Appl.  Chem..  7,  b3— 8G).— 
The  author  has  modified  Forman<fk's  process  ani  opera  tea  as  folio  wa. 
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The  prccipitatioTi  of  the  cnprons  oxiMe  is  effected  in  a  beaker,  and  the 
y»rfcipitate  is  at  on  brought  npou  an  asbestos  filter  in  an  ordinary 
funnel,  and  washed  with  hot  water.  The  precipitate  need  not  bo 
completely  transferred  to  the  filter,  which  is  replaced  in  the  beaker, 
Htid  the  fnnsel  is  then  riiiBed  with  weak  nitric  aoid  containiogf  4  c.o. 
of  acid  (sp.  gr.  1  42)  to  100  o.c.  of  Bolntion.  The  acid  is  added  to 
the  contents  of  the  beaker  until  there  w  abont  200  c.o.  of  liquid, 
and,  aft  or  the  platinum  electrodes  are  introduced,  connection  i«* 
made  with  a  battery  g'iving  a  current  equivalent  to  0  5 — 0'?  c.c.  of 
electrolytic  gas  per  minnte.  The  anode  employed  is  a  flat  spiral  of 
platinum  wii*e  of  Luckow's  pattern,  and  rests  on  the  bottom  of  the 
beaker,  whilst  a  vertically  finspended  platinam  cylinder  of  the  nsiial 
form  receives  the  deposit  of  copper.  It  is  not  necessary  to  wait  until 
the  cuprous  oxide  has  completely  dissolved  before  closing  the  circiiit« 
The  test  analyses  show  the  remarkable  accuracy  of  the  metltod 

L.  PR  K, 

Rapid  Analysis  of  Blast  Furnace  Slag.  By  0.  Ttxioii  (J, 
Aual.  and  Appl.  Chem.f  7,  257 — 262). — The  author  estimates  tlio 
silica  and  alumina  in  the  nsnal  manner  by  evaporating  quickly  0*5 
gram  of  the  slag  with  hydrochloric  acid,  X  c.  Whilst  this  is  going  on, 
1*325  grams  of  the  slag  is  dissolved  in  dilute  hydrochloric  acid, 
oxidised  with  a  few  di-ops  of  nitric  acid,  rendered  nlkalino  with 
ammonia,  and  diluted  to  530  c.c.  After  filtering,  200  c.c.  (=  0  5 
gram  slag)  is  used  for  the  estimation  of  the  calcium  by  the  perraan- 
gauate  process.  250  c.c.  is  mixed  with  excess  of  ammonium  oxalate 
dilnted  np  to  300  cc,  and  filtered.  240  c.c.  of  the  filtrate  (0*5  ffram 
stag)  is  precipitated  with  ammonia  and  sodium  phosphate,  and  the 
precipitated  ammoniam  magnesinm  phosphate  washed  with  dilnte 
ammonia.  To  save  time,  the  precipitates  of  the  silica,  alumina,  and 
m;ifj"Tie.Hium  phosphate  are  washed  with  the  aid  of  the  filter  pump, 
and  burnt  moist.  The  alumina  may  contain  traces  of  iron  and  tlio 
luaguesia  ti-aces  of  manganese,  but  these  do  not  as  a  rule  ttppi*eeiably 
affect  the  resnlts.  Snlphur  existing  as  a  sulphide  may  be  estimated 
by  treating  0'5  gram  of  the  slag  with  standu^  iodine  in  presence  of 
hydrochloric  aoid.  The  excess  of  iodine  is  then  titrated  in  the  asnal* 
manner. 

The  author  does  Tiot  pretend  t'>  L'^^-ent  nefMiraey,  but  claims  to  make 
satisfactory  analyses  of  several  samples  within  a  coaple  of  hours. 

L.  DE  K. 

Separatioii  of  Ferric,  Manganotifl,  Caleiiimy  and  Magnesium 
Phoapiiatas.  By  B.  Sbbliqbr  (Chem,  Centr,,  1894,  i,  107 — 108; 
from  Pharm.  Centr.-ffaUe  [2],  14,  685^687).— About  OS  gram  of 

the  mixed  phosphates  is  fused  In  a  platinum  crucible  with  10  times 
its  bulk  of  an  intimate  niixture  of  sodium  carbonate,  pota.ssinni 
iiitrnte,  and  silica,  fust  ovt  r  a  Buiisen  burner,  then  over  (\  blow- 
pipe. After  cooling,  the  mass  is  li.xiviated  with  hot  water  and  any 
potassinm  manganate  is  reduced  by  passing  a  few  bubbles  of 
hydrogen  snlphide.  The  insolable  matter  is  dissoWed  in  hydro* 
chloric  acid,  and,  after  adding  a  slight  excess  of  sodinm  carbonate, 
mixed  with  the  main  liquid.  After  boiling,  the  mixture  is  left  for  12 
hours,  when  the  bases  will  have  been  precipitated  as  carbouates  and 
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BiHo«t68«  the  pboflpliorie  acid  being  ooniained  la  tbe  alkaline  Hqatd, 
fr.im  wbicb  ifc  may  be  precipitated  hy  magaesiam  mixtore  after  re- 
moving tbe  aUica. 

The  bases  are  dissolved  in  liyclrncliloric  nrid,  the  silica  rendered 
insoluble,  and  tbe  bydrocbloric  acid  (iltratc  noatralised  with  ammonia  ; 
the  iron  and  manganese  are  tlicn  precipitated  by  hoilini^  with  sodium 
acetate  and  bromine.  The  filtrato  oontainiitg  the  lime  and  magnesia 
18  first  evi^orated  to  a  am^l  bulk,  ia  order  to  remove  any  remaining 
traces  of  manganese,  and  tben  treated  as  nsual.  Tbe  iron  is  finally 
separated  from  tbe  manganese  by  tbe  acetate  metbod. 

T.,  m-  K. 

Separation,  of  Nickel  and  Cobalt  in  Steel  Analyses.  By 

H.v  Jiii'TNKR  (Chcm.  Cmfr.,  ^S94,  i,  229—2:30;  from  Osterr.  Zeit. 
Jk'ig.  Hiitf.,  41,  t>lG). — FrcseniuK  has  proved  that  small  quantities  of 
ferric  oxide  may  be  completely  separated  from  cobalt  and  nickel 
oxides  by  addin?  to  tbe  bot  solaiion  ammoniam  chloride  and  excess 
of  ammonia.  Tbe  precipitate  mast,  however,  be  freed  from  impatittes 
by  redisBolving  in  hydrochloric  aoid  ami  rcprecipitating  with  ammonia 
for  a  second  and  third  time.  The  nickel  and  cobalt  are  then  pre» 
cipitated  by  ammonium  sulphide,  the  mixture  bein«^  finally  neu- 
tralised with  acetic  arid.  The  author  fully  confirms  the  accuracy  of 
the  method,  which  gives  good  results  even  if  the  iron  exceeds  the 
nickel  and  cobalt  by  200  to  1.  If  mangauese  be  present,  a  slight 
excess  of  acetic  acid  sbonld  be  added.  The  process  also  works  in 
presence  of  alumina.  L.  ox  £• 

Separation  of  Thorium  from  the  Rare  Earths  of  the  Cerium 
and  Yttrium  Groupa  by  means  of  Potassium  Nitride.  By 
L.  M.  Dennis  and  F.  L.  Kortkiqbt  (Amer,  Chem.  16,  79—83). 
— ^Tbe  antboTs  find  that  when  potassinm  nitride,  KN^,  is  added 
to  a  neutral  or  nearly  ueutml  solution  containing  thorium  aud  its 
allied  earth  metals  ;  the  tliorium  is  precipitated  as  hydroxide  (hydro- 
gen nitride  being  liberated  ),  whilst  the  other  earth  metals  remain  in 
solution.  The  ])r(!cij)itut(M)  thorium  hydroxide  is  free  from  any 
uppi*eciable  (j[uantity  ot'ccnum  or  other  eartu  laetals.         h.  T.  T. 

Estimmtion  of  Organic  Matter  In  Potable  Water  by  means 

of  Permanganate.  By  P.  E.  Alkssandri  {VOrosi,  16,  397—400). 
■ — Knbel's  process  for  the  determination  of  organic  matter  in  water 
consists  in  boiling  the  water  for  some  time  with  dilute  sulphuric  acid, 
and  then  titrating  the  boiling  liquid  with  ])ermangaiiiite  ;  the  ijuantity 
of  organic  matter  present  is  taken  to  be  hv©  limes  the  weigiit  of 
potassium  permangante  wbicb  tbe  water  decolorbes. 

Tbe  author  proposes  to  use  a  standard  solution  of  potassium  per* 
manganate  containing  0  200  gram  per  litre  for  the  titration;  it  is 
made  up  by  dissolving  the  necessary  quantity  of  permanganate  in 
n  litre  of  distilled  Avatcr.  lOQ  p.c.  of  the  water  is  boiled  for  five 
minutes  with  10  e.c.  of  dilate  sulphuric  acid,  and  the  standard  per- 
manganate is  added  until  the  colour  is  no  longer  discharged.  It  is 
then  boiled  again  for  6 — 7  minutes,  and  if  tbe  colour  disappears*  more 
permanganate  is  added  as  before.   Tbe  number  of  c.c.  of  this  solution 
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decolorised  by  a  litre  of  the  water  gives  directly  the  number  of  centi- 
grams of  organic  matter  per  litre.  A  standard  solution,  prepared  by 
dissoh  iii^^  0-40U  gram  of  pare  crystallised  oxalic  acid  in  a  litre  of 
"Water,  may  be  conveniently  employed  to  determine  the  excess  of 
permanganate  added  to  the  water.  W.  J.  P. 

Slmvltaneoiui  Bsltmation  of  Garbon,  hydrogen,  «iid  Kltio* 

gen.  By  H.  MALTAm  {Zeit.  anal.  Chem.,  32,  764— .761).— The 
method  described  is  a  modification  of  that  of  Jannasch  and  V.Meyer, 
but  is  not  yet  perfected,  the  results  beint'  still  8oni(nv>iat  deficient  in 
acciirac}'.  Two  tnbes,  the  combustion  tube  and  thu  rerlnction  tube, 
are  laid  side  by  side  in  sheet-iron  troughs  in  a  Glaser'.s  combnstion 
furnace.  One  end  of  the  combustion  tube  is  connected  with  an 
apparatos  for  snpplying  oxygen,  coiwiRting  of  a  hard  glm  tnbe  con- 
teiniiiff  strongly  dried  potaasimn  chlorate  and  cnprio  oxide,  a  Y-tnhe 
oootainiDg  50  per  cent,  potash  solution,  and  servinff  both  as  a  counter 
and  as  a  preisore  gaoge  by  haying  its  lower  limb  connected  with  a 
mercury  reservoir;  a  (J'^"°^®  containing  soda  lime,  calcium  chloride, 
UfM^  large  plug'^  of  rntt<on  wool,  and  then  a  good  glass  stopcock.  The 
conibustion  tube  contains  in  order,  oxidised  copper  spirals,  the  boat 
with  the  substance,  16  cm.  of  reduced  copper,  obtained  by  wrapping 
fine-grained  Hcale  copper  oxide  in  copper  gauze,  and  reducing  by 
met  hylic  aloohol,  a  short  ping  of  silver  ganse,  and  histly  25  cm.  of 
scale  copper  oxide.  Next  in  order  follow  the  nsiial  absorption  vessels, 
bnt  betwoen  the  calcium  chloride  tnbe  and  the  potash  balbs  there  is 
inserted  a  Y'^^^^*  whose  lower  limb  is  connected  with  a  mercury 
re#5ervoir  bv  ttiick  walled  faontchonc  talking  a  m^^ter  in  length. 
Following  tbe  Licbig's  bulbs  comes  an  armni^'-(  nu  iit  constructed  from 
thi-ee  Y'tnles  and  a  mercury  reservoir,  by  the  adjustment  of  which 
TOnunuuicatiou  between  the  combustion  and  reduction  tnbes  may 
either  be  shot  off  while  tbe  air  is  expelled  from  the  former  by  oxygen 
and  from  the  latter  by  carbonic  anhydride,  or  else  the  two  tabes  maj 
be  pnt  in  oommnnication,  and  the  carbonic  anhydride  supply  be  shot 
off.  At  the  other  end  of  the  reduction  tube,  which  is  filled  with  scale 
copper  oxide,  all  of  which  except  the  last  10  cm.  is  reduced  by 
hydrogen,  is  attached  a  Zoikowsky-Lndwig  apparatos  to  reoeiTe  and 
measure  the  nitrogen. 

After  expelling  the  air  from  the  conibustiuii  tube  by  oxygen,  and 
from  the  reduction  tube  by  carbonic  anhydride,  while  heat  is  applied 
to  the  copper  oxide^  the  stopcock,  and  a  clamp  between  the  mano- 
meter and  the  potaish  bnlbs  are  both  closed,  and  by  heating  the 
copper  Sjarals  tlie  oxygen  in  the  combustion  tube  is  ansorhed.  The 
■nbstance  is  then  heated,  and  when  by  its  combustion  a  small  positiye 
internal  pressure  is  indicated  by  the  manometer  the  clamp  is  opened 
and  th(  L':i-f>  ill  uvcd  to  bubble  through  the  Liebig  bulbs,  the  nitrogen 
passHiL''  'Ml  iiiio  ilie  rednction  tube.  Oxygen  is  again  admitted,  and 
continued  until  tlie  substance  is  completely  burnt.  During  this  stage 
the  coppci'  i»pirals  iu  the  combustion  tube  must  be  cooled  so  that  the 
oxygen  tta^  sweep  all  the  other  gases  oat  of  the  tabe.  All  the 
oxygen  whtch  passes  into  the  redaction  tabe  is  there  retained  by 
ih^^MUStfcOnd  when  the  cessation  of  the  esoape  of  gas  into  the  Zol 
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kowtfky  appaifttiis  mdioatoB  that  iu>thing  bat  pure  oxygen  is  passinji^ 
from  one  tabe  to  the  other,  the  oommnnication  between  them  ie 
eloeed,  and  the  remaining  nitrogen  expelled  by  carbonic  anhydride. 
The  whole  combustion  takes  about  an  hour.  Blank  experimenta 
must  be  made,  since  a  small  volume  of  iiTimndensiible  gas  is  always 
obtained,  even  when  nitrorjen  is  not  prtseiit.  On  the  other  band, 
traces  of  the  uitiDgen  oxides  escape  reduction,  and  being  absorbed  m 
the  potash  balbe  raise  the  osrbon  reenlts.  A  farther  enor  of  exeesB 
ftppeara  to  be  doe  to  the  adhesion  of  traces  of  carbon  and  hydrogen 
to  the  porous  oopper  obtained  by  ledaetion  with  methylio  alcohol. 

J.  S. 

Estimation  of  the  Nitrogen  in  Bensene  Pyridiaa  and 
QuiQoline  Derivatives  by  Ejeldahl's  Method.  By  M.  Xruoee 
{JJcr,,  27,  609— ei3).— The  snbstance  (0-2—08  gram)  is  dissolved 
in  strong  snlphnrio  acid  (20  o.c.)<i  oontainpd  in  a  ronnd  bottomed 
flask,  heat  being  applied  if  necessary.  To  the  cooled  solution, 
potasRinm  dichromato  is  added,  0"5  crtam  nt  a  time,  to  t!ie  extent  of 
()"5  gram  moi*c  than  the  amonnt  theoruticallj  necessary  for  the  oxi- 
dation. After  any  evolution  of  gas  has  censed,  the  flask  is  plaeed  in 
S  cold  watur  bath,  wliich  is  then  heated  to  boiling.  The  flaiik  is  kept 
there  nnti]  no  more  gas  is  evolved,  and  is  then  heated  on  wire  ganaa 
with  a  small  flame  anril  the  evolution  of  gas  oeases,  and  the  ooloar  of 
the  mixture  is  a  pure  green;  this  indicates  the  completion  of  the 
oxidation,  which  occupies  only  15 — minutes  in  all.  The  ammonia 
in  the  mixture  is  now  estimtitorl  in  tlie  usual  way.  Good  resultci  are 
obtained  with  compounds  containinir  no  nitn)p;en,  that  is  directly 
joined  to  oxygen  or  to  another  nitrogen  atom  ;  subtitauues  containing 
snoh  nitrogen  have  yet  to  be  experimented  with.  The  advantages  of 
this  over  the  other  modifications  of  Kjeldabl's  method  are  (1)  the 
rapidity  of  the  oxidation,  and  (2)  the  means  of  telling  when  the 
osLdation  is  oomplete.  C.  F,  B. 

Apparatus  for  the  Rapid  Estimation  of  Combustible  Gases. 
By  G.  G.  Pond  (Ber.,27,  692— 696).— This  apparatus  is  due  to  Shaw 
(Philadelphia).  It  consists  of  a  pnmp  provided  with  two  cylinders, 
one  of  fixed,  the  other  of  variable,  volume,  by  means  of  which  mixtures 
of  air.  or  any  gas  which  has  to  be  examined,  with  a  combustible  gas 
can  be  rnpirily  and  accurately  made,  so  that  the  reeultinpf  mixture 
contains  a  known  percentaj^e  of  the  sidded  eombu.stible  givs.  This 
mixture  then  pnsse.><  into  a  chamber  in  which  it  meet.s  with  n  flame, 
and,  if  it  explodes,  th&  force  of  the  expU)sion  moves  a  pibtou  wbicii 
sounds  a  bell.  In  order  to  rapidly  determine  the  perosntage  of 
eombusUble  gas  in  a  sample  of  air  from  a  coal  mine,  for  etample,  a 
mixture  of  pure  air  with  eoal*gss  is  made  which  will  just  exploue 
and  sound  the  bell  of  the  appamtns.  The  snmple  of  t^as  is  then  sub- 
.stitutod  for  the  air,  and  the  anuumt  of  coal-^'as  added  diiTiinish^Ml 
until  the  limit  of  ex jil'isihilitv  is  a^aiin  rwu-hed.  The  dillerwnce 
between  the  amounts  ol  coui-gas  added  to  rf^ioh  this  iuiut  in  the  two 
experiments  represents  (he  amount  of  oombnstible  gas  originally 
present  in  the  sample  tested.   It  is  claimed  that  the  appazatns  is 
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sensitive  to  01  per  cent.  o£  oomlniBtible  ([at.  The  apparatus  is  also 
of  Ti^ne  for  the  rapid  ind  exacft  preparation  of  mixlares  containing 
known  amonnta  of  combnstible  gaa,  and  maj  tfans  he  applied  to  tlia 
teating  of  Davy  lampa.  A.  H. 

Estimation  of  Oil  of  Turpentine  in  Alcohol,  hj  J.  Perl 
(Chem,  Zeii.^  17,  Ibol). — Aicohoi  containing  turpetitine  will  stand 
more  or  less  dilution  with  water  before  a  turbidity  is  produced.  Tha 
more  turpentine  is  pi'esent,  the  less  will  be  the  amount  of  water  re- 
quired. On  thia  fact,  the  aatluHr  haaoa  his  proceaa  for  a  qoantitative 
eatimation  of  turpentine  in  denatured  apirita.  5  e.o.  of  tbe  aample  ia 
pnt  into  a  test-glass,  and  water  is  abided  from  a  bnrette  nntil  a  per- 
manent turbidity  is  prodnoed.  6  c.c.  of  a  0*5  per  cent,  aolntion  of 
turpentine  in  spirit  of  the  name  alcoholic  strength  as  the  sample  is 
put  into  another  test-glass,  and  also  titrated.  The  mixture  which 
consumes  m(>st  water  is  the  poorest  in  turpentine,  and  the  anthor 
found  that  1*1  c.c.  of  difference  in  water  is  equivalent  to  0  2o  per 
cent,  of  turpentine.  The  author  also  found  that  the  turpentine  can- 
not be  xemoTed  hj  fractional  diatillation  over  lime.         L.  nx  K. 

Bstlmation  of  Alcohol  in  Wines.  By  A.  BnRNTRAvoa  {Zeit, 
omfw,  Chem.y  1894,  108— 110).— Tlie  anthor  dilutes  100  co.  of  the 

nam  pie  with  an  equal  bulk  of  water,  distils  off  two-thirds  or  more,  di- 
lutes the  diatiliate  to  exactly  100  cc,  and  tak^a  its  specific  gravity 
at  15-5°. 

Unless  the  sample  contains  more  than  0  5  per  cent,  of  volatile 
acidity,  which  ia  rarely  the  caae,  it  ia  not  neceaaary  to  neutralise  be- 
fore wtillation*  li.  Di  K. 

Estimation  of  PhenoL   By  L.  ZiMMFRiiAyN  (/.  Pharm,,  [6],  29, 

105 — 110). — A  modifirfition  of  Chandelot's  method.  The  aqueous 
phenol  is  added  to  aqueous  potasslnm  hjpohromite  until  tlie  latter 
ceases  to  discolour  starch  paper  innin;  Lniated  with  potassium  iodine 
and  sodium  carbonate,  thti  titre  oi  ihu  hjpobromite  having  been 
found  by  a  similar  experiment  with  a  aolntion  of  pure  phenol  of 
known  atren^th. 

If  the  dtlotion  of  the  phenol  ia  not  greater  than  2o0  o.e.  per  gram., 
the  reenlt  may  be  oalonlated  at  once  from  the  volume  used,  but  if 
greater  than  this,  a  correction  is  necessary  on  account  of  the  lack  of 

sensitivenf^fs  of  the  indicator.  This  correction  is  proportional  to  the 
squai-e  of  the  dilution,  so  that  its  values  lie  on  a  rectangular  parabola, 
y  =  ax^,  when  ploLted  ag-ainst  it.  Tlie  value  of  the  constant  a,  cor- 
I'espondmg  with  ^0  c.c.  ot  Chandelot's  hjpobromite,  in  0'0U434. 

The  approximate  dilation  of  the  phenol  eolation  of  which  it  is  de- 
aired  to  aaoertain  the  atrength  having  been  aaoertained  by  titration, 
the  valae  of  the  correotiim  y  ia  found  from  the  equation  and  added 
to  the  number  of  c.c.  required  to  satarate  the  hypobromite,  and  the 
nctual  dilution  then  calculated.  The  numbers  quoted  show  Very 
fair  agreement.    Tables  axe  given  to  facilitate  tlie  correction. 
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Solubility  of  Lead  Salts  in  Sugar  Solutions:  Estimation  of 
Sugar  in  Sweet  Wines.  Hy  J.  Stern  and  P.  Hiksch  {Zeit.  angw. 
Chem.^  1894,  liti— 117)  — The  autliors  have  found  that,  on  adding 
sodium  carbonate  to  a  win&  containing  exces.s  of  lead  acetate,  the 
precipitatod  lead  carbonate  more  or  less  redissolTes  in  excess  d  the 
reaftent,  and  that  this  is  dae  solely  to  the  presence  of  leynlose. 

The  excess  of  lead  i%  however,  completely  removed  by  a  current  of 
carbonic  anhydride.  L.  db  K. 

Qrayimetrio  Estimation  of  Pentaglucoses.  By  E.  R.  Fust 
(J.  AnaL  and  AppL  Chem.,  7,  190 — 194). — The  author  claims  the 
priority  as  regards  the  gn^Timetrio  estimation  of  fnrfaraldehyde 
with  phenylhyarazine  lately  proposed  by  Chalmot.  The  majority  of 
articles  to  be  tested  (plants  and  fodder  articles)  contain  more  or  less 
of  glncosides,  which,  on  distillnfion  with  hyilrochlonc  acid.  \ 
levulinio  acid,  acetone,  and  Mimlar  compttunrls  ;  these  pass  into 
the  distillate,  and  would  count  as  furturaldehyde  when  the 
volumetric  process  is  employed.  But  as  these  compounds  do  not 
give  a  precipitate  with  phenjlhydraiine,  at  least  in  weak  solutions, 
the  aocnraqy  of  the  gFavimetno  estimatJon  is  not  inflnenced  by  their 
presence. 

The  factors  for  the  conversion  n{  the  hydrazone  into  fnrfnraldo- 
hjde,  arabinose,  xylose,  and  pentose  are  respectively :  x  0  538 ; 
X  1-229  +  (00177);  x  1031  -  (0001);  x  l  i;i  +  (00083). 
Pentose  may  be  calculated  to  pentosan  by  multiplying  by  0  88. 

L.  DB  K. 

Estimation  of  Pentosans.  By  E.  Hottbk  {Chem.  Zeit.,  17, 
1743 — 1745). — g-rnms  of  the  substance  contnininfj^  the  pentosan— 
bran  for  instance  is  distilled  with  bydroclilone  acid  of  l  Ob  sp.  gr. 
until  the  distillate  no  longer  bbows  the  f urfuraldehyde  reaction  with 
anUine  acetate.  The  distillate  is  diluted  with  hydroeblorie  ai^d  up  to 
a  definite  bulk,  say  4i00--500  o.c.  and  20—30  cc,  and  after  the  addi- 
tion  of  some  pjrog^llol,  is  heated  in  a  sealed  tube  for  two  hours  at 
100 — 110°.  The  preripitjite  which  forms  is  cnlleeti^d  on  a  fared 
filter,  waslierl,  and  dried  at  103".  Its  weight,  divided  by  1*974,  gives 
the  amount  of  fui  f uraldehyde. 

100  parU  of  pentosan  should  jield  64  parts  of  furfuraldeb^de,  bat, 
owing  to  secondary  reactions,  the  amount  rarely  exceeds  50  per 
cent.  L.  DB  K. 

Estimation  of  Allsalinity  and  Acidity  of  Urine.  By  K. 
Freuni»  an(i  G.  Tokpker  {Zeit.  phygioL  Chem.,  19,  84— 103).— Tho 
determination  of  the  reaction  of  urine  is  complicated  by  the  pre- 
sence of  various  salts,  some  of  which  have  an  acid  and  otberH  an 
alkaline  reaction.  In  order  to  overcome  this  difficulty,  a  numbcw  of 
indieatorj  were  ezanuned,  and  it  was  foand  that  some  are  difierently 
affected  by  free  acids  and  alkalis,  as  distinguished  from  acid  and 
alkaline  salts.   Tho  following  table  gives  tbe  ehiel  results.' 
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Colour  produced  in 


Reagent. 

^^MMmU*  Ml* 

Alia^rln*  ,  Mcthjl- 
blue.    1  orange. 

Poirier's- 

Brilliant- 

Phenol* 

Uue. 

crooeln. 

pbtbaleln. 

i-  re«  aeiU. .  . . 

Lemon- 

Orange 

Sed 

Blue 

lied 

Colour* 

vollow 

leee 

Orange 

OnuDge 

Orange 

Blue 

Bed 

Colour- 

phosphaUi 

leee 

Disodiuin 

Red 

Yellow- 

Yellow 

Blue 

Red 

Pink 

phosphate 

urecn 

Bed 

yd  low* 

YeUow 

.  Jyitto 

Bed 

Colour- 

drugcQcar- 

green 

leee 

bobate 

Sodium  oar* 

Yiolei 

Dark 

Briisht 

Tiolet 

Brown - 

Red 

bt)fintf» 

green 

\ellow^ 

red 

TriiK>dium 

Tiolet 

Dark 

Bright 
yellow 

Violet 

Brown* 

Red 

pho«pliate 

prc-en 

Bed 

red 

Fr«e  AlkaU . . 

Dfep 

Dark 

Bright 

Brown 

Deep  red 

1 

violet 

green 

yeUow 

The  aext  table  sbowa  how  the  indicators  mBj  be  need  qaautita- 
tiVely  with  solutions. 


Alkalinitj. 

Acidity. 

Solutione. 

(^uuntitr  of  deciuormal 
HCfuMd  in  cm. 

(^uuutitjr  of  dccinormal  J^aOH 
in  0.0. 

To  decolor- 
ise j>henol- 
pbuUein. 

To  turn 
1  alifnrin 
jeliow. 

To  turn 

plionol- 

j'.i  ii  1  iiKc.'n 
U&rk  red. 

To  turn 

alizivrin 
Tiolet. 

To  turn 
Poirier's- 
blue  red. 

10  c.e.  of  1  per 

cent.  TJiono- 

JkMlium  phos- 

pbato 
10  c.c.  of  1  per 

cent,  disodiuni 

phosphate 
10  c-c.  of  1  per 

r<'nt.  triHodium 

phopphiite 
10  c.c.  of  1  per 

cent.  eodiam 

lijdrogen  carb' 

una  to 
10  c.c.  of  1  per 

cent,  eodium 

carbonate 

0-1 

G  S  -  106 
per  cent. 

0-1 

9  4  =  1 
per  cent. 

6-9  -  0  99 
per  cent. 

12*8  -  1 
per  cent. 

116  =  0-99 
per  oent. 

18-3  -  0  98S 
per  cent. 

8'85  -  0  98 
percent. 

0-1 

20 

8*8  -  1 
per  oent. 

CI 

2  0 

16-6  m  I 

per  oent» 

6  05  -  0-90 
percent. 

0-08 

11  8  «  1 
percent. 

01 
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Sodinm  carboxiate  tbas  givcft  a  measure  of  aciditj',  and  trisoi^^ 
phosphate  of  alkalinity.    Disodium  phoepbate  and  sadium  hjdrn^' 
curbonate  have  an  acidity  to  one  reagent  eqoal  to  their  alkalinity 

another 

Mixiuri's  of  various  traits  were  next  Bubiprtod  to  titmtion  ;  hy  uMiif^ 
diffcreut  indicators,  a  ver^  accurate  estiuialiuu  oi  the  proportions 
present  was  obtained. 

Three  examples  of  the  method  as  applied  to  nrine  are  given.  The 
headings  of  the  table  being  the  same  as  in  the  last,  the  results  ob- 
tained were: — 


1. 

10- 1 

0 

T> 

0 

•ol 

12-65 

3  -7 

1 

•4. 

1 

•4 

7-4 

3. 

7  -2 

1 

.♦> 

1 

•4 

10  -s 

The  first  spccimoTi  of  urine  jravc  an  nlkiilinc  reaction  to  lihiuia 
pjiper,  but,  nevertheless,  contained  a  hi<^li  amount  of  acid  salts, 
whereas  the  second  and  third  specimens,  which  were  from  the  same 
individnal,  were  acid  to  litmus  paper,  but  still  contained  alkaline 
salts.  It  will  be  farther  noticed  in  these  two  specimens  that  the 
values  for  the  aoid  salts  were  unchanged  by  the  meal,  but  that  the 
alkaline  salts  were  nearly  doubled.  W,  D.  H. 

Kstiination  of  the  Acidity  of  Gastric  Juice.  By  G.Tokpfeb 
^hygiol.  Chem,j  19,  104 — 122). — The  object  of  the  present  research 
was  to  famish  the  clinical  observer  with  a  ready  method  by  which 
titration  oonld  be  employed  to  indicate  not  only  the  total  acidity  of  the 
contents  r)f  the  stomach  but  also  the  proportion  of  thevai'ions  acids  to 
which  this  is  due.  The  plan  of  the  inve^Mention  resembles  that  de- 
scribed iu  the  preceding  abstract.  A  large  number  of  indicators  were 
tried,  first  with  acids,  then  with  mixtnres  of  these  with  albumin,  and, 
finfilly,  with  artificial  digestive  mixtures,  and  also  with  the  contents  of 
the  stomach.  The  following  method  was  adopted.  The  reagents  neces- 
Sfury  are,  (1)  adecinormal  solution  of  sodium  hydroxide;  (2) a  1  per 
cent,  alcoholic  solution  of  pheiiolphthalein ;  (3)  a  1  per  cent,  aqueous 
solution  of  sodium  alizarinsulphnnate ;  and  (4)  a  0*5  per  cent* 
atcobolic  solution  of  dimethylamidoazobenzene. 

5  to  10  c.c.  of  the  gastric  mixture  is  placed  in  each  of  three 
beakers;  to  the  Brst,  two  drops  of  phenol phthalein  solution  is  added, 
and  the  sodium  hydroxide  run  in  from  a  burette  until  a  quite  dark-red 
is  obtained,  not  deepened,  by  further  addition  of  alkali. 

To  the  second  portion,  three  or  four  drops  of  the  alizarin  solution 
is  added,  and  titmtion  arrain  performed,  mitil  the  first  appearance  of* 
a  pure  violet  tint  (similar  to  that  ^^iven  by  5  c.c.  of  1  per  cen"^* 
sodium  carbonate  ytith  the  four  drops  of  the  alizarin  solution)  i'''** 
dicates  the  end  reaction. 

To  the  third  portion,  three  or  four  drope  of  the  dimethylav^^  ^~ 
aKobenzene  solution  are  added,  and  titration  performed  until  th'^ 
trace  of  red  has  disappeared,  and  is  replaced  by  yellow. 

I  he  third  titration  gives  the  value  of  the  free  bydrochlr'^^^ 
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ThA  difference  between  the  first  and  second  titration  gives  the  value 
of  tbe  loosely  combined  hydrochloric  acid.  The  second  titration  ^ves 
the  total  acidity.  The  total  acidity  minu$  the  free  and  loosely  com- 
bined hydrochlorio  acid  g^ives  the  amount  of  acidity  due  to  othfir 
factors,  especially  organio  acids  and  acid  salts,  W.  D.  H. 

Preservation  of  Milk  for  Estimation  of  Fat.    By  M.  WEinur.T, 

(^Expf^r.  Stat,  lierord.,  5,  i^>'M\  —  537  ;  from  Smt^k.  Icftnisk.  Ti'Llc r.,  181^3). 
— PutaBBium  permangnnate  (GO  to  100  miiiigrauis)  is  added  to  about 
20  o.c.  of  milk  whioh  will  then  keep  for  several  months  at  64 — 72*  F. 
SafBcient  permanganate  is  added  to  produce  a  dark*brown  oolonr,  the 
milk  being  shaken  until  it  is  completely  dissolved  ;  the  colour  die* 
appears  in  a  few  days  wlion  moro  ppnnanrrftnfitc  is  abided.  Compara- 
tive nnnlyses  with  fresh  milk  and  with  milk  kept  6  to  50  Hn^  s-,  rravo 
results  in  which  tho  greatest  difFei-ence  was  O'l  ppi-  cent.,  wiulst  in 
eight  out  of  eleven  ca*»es  the  differeuce  was  O  Oo  per  cent,  or  less. 

K.  E.  M. 

Estimation  of  Fat  in  Bread.  By  M.  Wei  bull  (Exper.  Slai, 
Beeord.,  5,  520 ;  from  Svensk,  kemitk.  Tidtkr^  1692,  No.  5). — ^Direet 

extraction  of  bread  with  ether,  liowover  long  continncd,  gives  too 
low  results,  owing  to  tlie  fat  being  enclosed  bv  the  starch  and  dextrin. 
The  re8ult,q  were  lower  than  those  obtained  from  the  iiuur  from 
which  the  bread  was  made.  The  following  method  is  given.  The 
dry  powdered  bread  (I — 3  gmms)  is  boiled  for  an  hour  with  water 
(15---20  c.e.)  containing  10  drops  of  dilute  sulphuric  acid,  stirring 
occasionally.  The  solution  is  then  neutraltBed  with  marble  fi<ee  front 
fat,  and  the  thick  solution  transferred  to  a  fat-free  filter  paper,  the 
beaker  bciug  wiped  out  with  absorbeut  cotton.  The  paper  and  cotton 
are  dried  at  100*  and  extracted  with  dry  ether  for  10  hours. 

Comparative  estimations  of  the  fat  in  bread  and  in  tbe  flour  from, 
which  it  was  made  gave  perfectly  concordant  results  by  this  method. 

N.  H.  M. 

Estiination  of  Asparagine.  Bv  J.  Lewinsky  (CAem.  Cenir., 
18d4,  i,  53— 54).— See  this  vol.  ii,  216. 

Estimation  of  Emetine  in  Radix  Ipecacuanhse.  By  C.  C. 
Kft.i>kr  (Chem.  Ceutr.,  ISUi,  i,  236 — 238;  from  Schwciz.  Woch.  Phn >  m., 
31,  -173 — 477). — Ist  method.  12  grams  of  the  powdered  air-dried 
drug  is  extracted  in  a  suitable  apparatos  with  ether  to  remove  the 
fat.  It  is  then  transferred  to  a  counterpoised  200  c.c.  flask  and 
mixed  with  more  ether,  so  that  tbe  weight  of  the  latter  shall  bo 
90  grams.  30  grams  of  chloroform  is  then  added,  and  after  five 
niiiinte»j  10  c.e.  of  a  10  per  cent,  ammonia  solution,  and  the  whole 
shal<en  vigon)U8ly  for  half  an  hour.  10  c.c.  of  water  is  now  intro- 
doccd,  and  after  again  shaking  for  a  few  minutes,  100  c.c.  of  the 
clear  solution  is  ponrad  off ;  the  ether  and  chloroform  are  removed  by 
distillation,  the  residue  is  washed  a  few  times  with  a  small  quantity 
of  ether,  then  dried  for  15  minutee  in  the  water  bath,  weighed,  and 
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titrated  with  N/IO  hydrochloric  acid,  1  c.c.  of  which  equals  0'02i#>l 
gram  of  emetine. 

2nd  Melhod.  12  QfT-uins  of  the  powder  is  pnt  into  a  dry  bottle  and 
repeatedly  shaken  with  iJO  grams  of  ether  and  grains  of  chloro- 
form. After  5  minQtc^,  10  c.c.  of  amiDonia  is  added,  and  after  half 
an  hour  10  c.c.  of  water ;  100  c.o.  of  the  clear  Hqaid  is  then  poared  off 

and  shaken  in  a  separating  fannel  three  times  iu  sucoession  with 
25,  l.">,  ami  10  c.c.  of  1  per  cent,  iiydrochloric  acid.  The  acid  layer 
is  then  made  alkaline  with  ammonia  and  ag^itated  twice  wifh  50  c.e. 
of  a  nii.\riire  of  -l  [)arts  of  chloroform  and  2  parts  of  ether.  The 
solvent  ib  removed  by  distillution  and  the  reeiidue  linuliy  titrated  as 
before.  L.  db  K. 

Modi 9 cation  of  Grandeau's  Method  for  the  Estimation  of 
Humus.  By  H.  A.  Hrsrox  and  \V.  F.  McBridk  {tJxpcr.  Stat.  Ueconi, 
5,  5G0;  from  lu<ll,nni  Stat.  Bull,  No.  4G,  07—79).— When  in- 

vestigating the  bhick  soils  o(  Indiana,  it  wa.s  found  that  in  some 
cases  the  extraction  with  ammonia  by  Grandeau's  method  required 
over  a  week.  There  was  also  a  difficnlty  of  repeating  ezpert> 
ments  under  the  same  conditions  since  the  percolation  throagh 
duplicate  samples  of  the  same  soil  was  not  uniform  as  to  i-ate.  In 
the  modified  method,  a  definite  amount  of  s  )il  is  kept  in  contact  wiih 
a  definite  vohmie  of  ammonia  for  a  tixed  time  The  soil,  after  being 
washed  as  usual  with  acid  and  water,  is  washed  into  a  oUU  c.c.  stop- 
pered cylinder  with  500  c.c.  of  ammonia.  After  being  shaken,  tlie 
cylinder  is  kept  for  24  honrs  in  an  inclined  position  (without  letting 
the  liquid  touch  the  stopper),  and  for  12  honrs  in  an  upright  position, 
to  allow  the  .soil  to  settle  before  taking  out  an  aliquot  part  of  the 
solution.  The  results  were  much  higher  than  thopp  obtained  by  the 
original  metliod,  but  .koIIs  extracted  by  the  old  method  give  further 
quantities  of  humus  when  extracted  a  second  time,  making  the  results 
nearly  the  same  when  2  per  cent,  ammonia  is  employed. 

In  soils  not  peaty,  the  strength  of  the  ammonia  makes  practically 
no  difference  ui  the  results,  whilst  with  peaty  soils  comparatively  little 
difference  is  found  when  the  strength  is  2  per  cent,  or  more.  The 
adoption  of  a  standard  tempcratare  for  the  digestion  is  recom- 
mended. 

The  results  arc  much  more  concordant  than  those  obtained  by  the 
original  method. 

The  large  number  of  phosphoric  acid  and  potash  determinations 

made  in  the  ash  of  tlie  extracted  humns  did  not  show  any  relation 
between  the  amounts  of  humus  and  of  phosphoric  acid  arid  potash 
I'espceti^'clj.  There  is  no  evidence  to  show  that  either  substance  is 
asfiocialud  with  humus  before  its  extraction.  ^.  H.  M. 
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Molecular  Refraction.    By  H.  Jahn  and  G.  Moitkr  (Zeif. 

phy]fikal.  Ciwrn.,  13»  385 — 397). — A  continuation  of  the  researches  of 
Umdoltand  Jalm  (Abstr.,  1893,  ii,  57).  The  method  used  was  the 
determiiiatMm  of  the  dieleoirio  consfcant,  thia  being  effeeked  hj  com- 
parison with  tliat  of  metaxylene.  The  refraction  also  was  ohserred 
for  the  H«,      Hy,  and  Na  lines,  and  the  oonatanta  oalcnlated  in 

Canch7*8  formula,  /i  ss  A  +         In  the  substances  observed,  the 

ralncs  for  k  (k  =  dielectric  constant)  and  A  did  not  agree,  the 
former  being  in  all  cases  too  high,  «.e.«  the  dispersion  is  anomalous. 


Amylio  chloride 


•••••• 


A 

2-5284 

1-3987 

3-0737 

1-3956 

2-4853 

1-4317 

3-269 

1-4342 

21940 

1-5207 

2S274 

1-5339 

23504 

1*5003 

2-6291 

1-5146 

2-3064 

1'5003 

2-3648 

1-4920 

The  dispersion-frse  moleenlar  refraction  is  also  calculated  by  the 

formula   -.  As  thna  determined,  the  cbloro-  and  bromo-  com* 

K  —  z  a 

pounds  of  univalent  radicles  appear  to  have  approximately  the  same 
molf^cular  refraction,  altlioup^h  the  numbers  are  different  for  hydro- 
gen light.  The  displacement  of  hydrogen  by  chlorine  in  the 
benzene  ring  in  attended  by  a  ^reat  increase;  also  the  displace- 
ment in  the  straight  chain  or  in  substituted  benzenes,  such  as 
aniline,  Ao*  The  same  holds  in  the  case  of  the  displacement  by 
bromine,  but  as  the  numbers  for  chlorine  or  bromine  differ  greatly 
in  the  different  series,  it  follows  that  the  dispersion- free  molecular 
refniction  is  not  eutii-ely  a<hlTtive,  but  1h  nifirkedlv  dependent  on 
the  constitution.  Tlio  entrance  of  two  bix)miuo  atonis  causes  the 
same  increaiie  a.s  that  of  one.  Acetic,  propionic,  butyric,  valeric, 
and  isobnt^c  acids*^  were  also  examined;  in  this  case  again  the 
value  obtained  for  the  molecular  refraction  of  acetic  add  appears 
abnormally  high.  The  dielectric  constants  for  mixturso  of  different 
liquids  was  also  observed  in  order  to  test  whether  the  property  was 
ftimpl}'  additivo  in  mixtures  ;  in  many  cases  this  apperirrd  to  be  the 
case,  but  in  others  the  found  and  calculated  values  do  not  agn  e. 

L.  M.  J. 

Line  Spectrum  of  Oxygen.  By  M.  Sino  (Ann.  Fhyt.  Ohem,, 
[2],  51,  747— 760).^The  measurements  by  different  observers  of  the 
YOL.  mu  ii.  21 
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line  Bpectrum  oi  oxygen  have  been  coutined  to  gingle  portions  of  the 
spectram,  have  been  made  hy  different  metbods,  and  making  use  only 
of  email  dispersione.  In  order  to  obtain  a  complete  set  of  compara* 

tive  resnlte,  the  author  bas  therefore  undertaken  a  careful  ezamina* 

tion  of  the  complete  oxygen  spectratn,  with  the  nsc  of  the  ooncnve 
gi-ating'  emplo3-ed  by  Kayser  and  Rungein  theii-  rcsearelu's  on  the  lino 
specti'a  of  the  elements.  The  results  are  pfivoa  ia  ta})nlar  form,  and 
compared  with  those  of  Schuster,  of  Deslandres,  of  Trowbridge  and 
Hntcbina,  and  of  Hartley  and  Adeney.  No  reladonshtpe  between  tbe 
reciprocals  of  tbe  wave  lengths,  sncn  as  those  obtained  b^  Kayser 
and  Bnnge  in  the  case  of  ower  elements,  are  in  any  way  evident,  and 
a  comparison  with  the  solar  spectrum  also  shows  an  ahsenee  of  'j-enerel 
coincidence  between  the  lines  of  the  oxygen  spectrum  and  that  of  tbe 
son.  H.  C. 

Folarisatloii  of  a  Thin  Metal  Partilion  in  a  Voltameter. 

By  J.  Daniel  (Phil.  Mag.,  [5],  37, 185—201,  and  288—300).— When 
a  thin  metal  partition  is  introduced  between  the  poles  of  a  volta- 
meter, gfases  are  evolved  at  its  surface,  hut  if  the  thickness  of  the 
partition  is  below  a  certain  limit,  the  cui  itjnt  passes  without  evolu- 
tion of  gas  and  without  evident  polarisation.  The  author  finds  that 
tbe  **  critical  thickness,*'  that  is,  the  least  thickness  of  partition 
thvoneb  which  the  enrrent  passes  witbont  polarisation,  is  0*00009  mm. 
for  gold,  0-00015  mm.  for  platinum,  and  0'0005  mm.  fo:  alamininm, 
with  a  small  current  and  a  good  conducting  electrolyte.  The  "  upper 
critical  limit,"  that  is,  the  smallest  thickness  for  which  the  polarisa* 
tion  is  the  same  as  for  very  thick  plates,  is  about  0  004  ram.  under  the 
above  conditions.  Between  the  critical  limits,  the  polarisation  in- 
creases with  the  thickness. 

Special  experiments  indicated  that  in  the  case  .of.  copper  snipbate 
eolation,  the  passage  of  the  current  was  not  accompanied  by  the  pass- 
age  of  copper  ions  through  the  gold-leaf  partition,  but  rather  that 
the  copper  snipbate  itself  diffused  bodily  through  the  membrane. 

J.  W. 

Dielectric  Constants  and  Chemical  Equilibrium.  By  W. 
Nebnst  (Zeit.  phystkaL  Chem.,  13,  531^ — 53G). — As  the  energy  of  an 
electrically^  charged  system  is  lowered  when  placed  in  a  medium  of 
higher  dielectric  capacity,  the  anther  points  ont  that  there  is  henco 
an  attractiye  force  on  electric  points  towards  tbe  medium  with  the 
higher  capacity.  From  this  he  deduces,  by  considering  the  ions  as 
electrically  chai  pred  jxjiuts,  that  the  greater  the  dielectric  constant,  *, 
of  a  medium,  the  t,'reater  will  bo  the  f^Ioctric  flissociation  of  a  dissolved 
substance.  Data  for  verification  ai-e  few,  but  the  known  facts  sup- 
port this  view,  thus:— 


K.  Electric  dissooiatiuu. 

Gases   l-O  Not  at  ordinary  temperatures. 

Bensene   2*3  Verj  slight;  traces. 

Alcohol   25  0  Distinct. 

Water.   80*0  Yezy  strong. 


D&poriments  also  on  the  dissociation  of  hydrogen  cblorido  gave; 
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benzene,  xylene,  and  hexane,  very  slight;  ether,  slightly  stronger; 
then  iaobutylic  alcohol,  ethylic  alcohol,  and  methylic  alcohol,  the 
order  being  the  same  aa  that  of  the  dioleotric  capacity.  Many  organic 
acids  oontiuii  moleenlar  complexes,  which  decompose  first  into  simple 
molecules  and  then  into  ions.  The  decomposition  would  also  probably 
follow  this  law.  This  action  is  ot^ervable  in  the  following  order, 
fiocoT-riing  to  tho  measnrements  of  Eijkmnn  and  Beckraann  ;  hydro- 
«  ai4)oiis  (v  =  2'2 — 2'4)  ;  carbon  bisulphide  (*.- =  2  6)  ;  chlorofoi-m 
(*:  r);  ether  (<  =  4  4)  ;  ethereal  salts  {k  =  6 — 9);  alcohols  (*:  = 
16—33) :  adds  («  ?)  ;  and  water  («  =  80).  A  short  indication  is 
also  given  of  a  method  lor  the  simple  and  aoonrate  determination  of 
the  constants,  L.  M*  J. 

Minimum  Mectromotive  Force  necessary  for  Electroiysis. 
By  M.  Le  Blanc  (Compt.  rend.,  118,  702 — 707;  and  by  Berthflot 
{ibid.j  707 — 709). — A  q^uestion  of  priority  (compare  thin  vol.,  ii,  223). 

0.  H«  B* 

WmnaMxm  of  Floating  Metallle  WHma  by  Electrolysis.  By 
F.Mtlius  and  0.  Fbomm  (Atu^.  Fhys.  Chem.,  [2],  51,  593--621).— 

Dovinof  the  electrolysis  of  a  roncentraterl  T^inc  Rnlphat«  solutiou,  it 
was  observed  that  the  cathode  wire  became  sun*oandcd  by  a  film  of 
metallic  zinc  floatinfif  npon  the  surface  of  the  solntion,  the  tilm  increas- 
ing giudually  to  a  cousideiuble  size.  A  somewhat  similar  observatiou 
has  been  made  by  F.  KoUransch  in  the  case  of  the  electrolysis  of  a 
solntion  of  silver  chloride  in  ammonia,  and  the  aathors  have  there- 
fore been  led  to  stndy  the  conditions  under  which  the  formation  of 
sTirh  films  take  place.  Expcrimo-nts  made  with  /int^  sulphate  and 
ammoniacal  silver  chloride  show  that  the  two  priuciprtl  necessary 
conditions  are,  an  impure  state  of  the  surface  of  the  soluiion,  and  the 
presence  of  oxygen  in  the  atmosphere  above  the  solution.  If  the 
snrfaoe  is  perfbotly  dean,  formation  of  a  film  is  not  observed,  whilst 
on  the  other  hand,  the  addition  of  the  smallest  trace  of  any  oily 
impurity,  sncTi  as  turpentine,  wtiich  will  float  npon  the  surface, 
favours  tho  film  Imi mntion.  If  the  air  above  the  li([uld  Is  replaced  by 
hydrogen,  carhnTiic  anhydride,  or  uitroLTCu,  tho  film  is  not  formed. 
Observations  with  both  the  zinc  and  silver  liliiis  point  to  the  presence 
of  some  trace  of  oxidised  metal  in  the  film,  and  if  the  suriaco  of  the 
solution  is  covered  with  an  oil  that  baa  been  completely  freed  from 
dissolved  oxygen,  the  film  is  not  formed.  In  other  cases,  the  forma- 
tion of  a  film  below  the  surface  of  the  liquid,  as  at  the  boundary 
between  the  solution  and  a  heavy  oil  like  ehhn'  form,  is  possible* 
irilms  were  also  obtained  from  copper,  cadniiimi,  cobalt,  ii*on,  and 
antimony  solutions.  When  the  copper  solution  is  treated  with  a 
solution  of  sulphur,  in  a  mixture  of  benzene  and  carbon  bisulphide, 
the  surface  film  consists  chiefiy  of  cuprous  sulphide,  and  a  solution 
of  iodine  in  benzene  on  the  surface  of  silver  sulphate  gives  rise  to 
the  formation  of  a  silver  iodide  film*  H.  G. 

Changes  of  Temperature  caused  by  Contact  of  Liquids 
with  Powdered  Silica,  &c.  By  G.  Gore  {Phil.  Mag.,  [5],  37, 
300—316). — Finely  divided  silica  was  brought  into  contact  with 
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10  per  cent,  solutions  of  ▼ariooB  Bobstances,  and  the  reaalting  rUe 
of  temperatare  noted ;  this  rise  Tsried  witb  the  nature  of  the  sab* 
stance  dissolved,  and  increased  witb  the  fineness  of  the  powder. 
Finely  divided  calcium  carbonate,  alnmina,  bariam  sulphate,  and 
other  snbstances  were  also  tested,  witb  similar  results.         J.  W. 

Thermal  Expansions  of  Solutions  in  Organic  Solvents.  By 
G.  TAMWA^^  and  SV  .  HiRSCHBKKo  (Ztit.  physikal.  13, 543 — 549). 

— ^It  bad  been  previously  pointed  out  that  the  isobars  of  solutions  at 
atmospheric  pressure  correspond  witb  those  of  the  Aolvent,  if  the 
latter  are  considered  for  a  somewhat  higher  pressure  (this  vol.»  ii* 
224) ;  data  were  forthcoming  in  the  case  of  water,  but  for  other 
liquids  linrdly  any  were  available  The  authors'  aim  waf?  therefore  to 
verify  experimentally  the  above  conclusion.  The  expansions  of 
Taiiuuii  solutioiiB  in  aicoiiui,  ether,  benzene,  and  carbon  bisulpliid.& 
were  determined,  the  metiliod  used  was  the  dilatometric,  and  the 
volumes  were  observed  at  four  temperatures,  0*,  10*,  20*>  and  30**; 
the  results  showing  that  the  solutions  were  in  all  cases  less  expansible 
than  the  solvent.  The  expansions  of  alcohol  and  ether  for  presnnres 
frotn  1  to  500  atmospheres  were  taken  from  the  research^ of  Amagat 
(Ann.  Chrm.  Fhys.  [Gl.  29,  518).  Solutions  oi  calcium  chloride, 
sodium  iodide,  potassium  ucetul^,  mercuric  chiunde,  potassium  iodide, 
ammonium  bromide,  ammonium  nitrate,  feirie  chloride,  iodino» 
tartaric  acid,  salicylic  acid,  ethylic  benzoate,  bomeol,  and  acet* 
anilide  in  alcohol ;  and  of  bensoio  add,  salicylic  acid,  naphthalene; 
and  inerctn  ic  chloride  in  ether  were  examined,  and  for  various  con- 
centrations, the  pressure  at  which  the  expansion  of  the  solvent 
agreed  with  that  of  the  solution  being  determined. 

The  pressure  A  divided  by  the  concentration  was  appi'oximately 
ooostant  for  different  concentrations,  the  value  sometimes  inereasing 
and  sometimes  decreasing  with  the  temperature ;  this  value,  Aic/m,  is 
noticeably  less  than  the  values  for  solutions  in  water,  in  whiob  solvent 
also  it  is  greater  lor  electrolytes  than  for  non-electrolytes. 

L.  M.  J. 

Melting  Point  Determinations  at  a  Red  Heat.  By  V.  Meyer 
and  W.  KiDUi.E  {hcr.^  27,  76G). — The  authors  have  determined  the 
melting  points  of  certain  salts  with  a  larger  (platinum)  air  ther- 
mometer than  that  previously  used  in  determining  the  solidifying 
points  (this  vol.,  ii,  6).  The  new  results  agree  roughly  with  the  old 
ones,  except  in  the  case  of  sodium  carbonate,  the  melting  point  of 
which  is  now  found  to  be  considerably  lower  than  that  of  potassium 
carbonate,  although  still  higher  than  those  of  sodium  chloride  or 
sulphate.  ^  C.  F.  B. 

Apparatus  for  Facilitating  the  Boiling  of  Liquids.  By  V. 
Gfrkhakdt  {Bcr.,  27,  964 — 966). — An  ordinary  flask  is  fitted  at  the 
bottom  with  a  short  rod  of  red  Jena  fusible  glass,  in  a  similar  manner  to 
the  platinum  wire  in  Beokma&n's  boiling  point  apparatus ;  the  advan- 
tages of  the  red  glass  are,  its  cheapness  and  freedom  from  risk  of 
fracture  on  heating  or  cooling,  whilst^  owing  to  its  high  oonductivitj 


OENBRAL  AND  PBT8I0AL  0HBMI8TRT. 

and  eroater  mass,  the  liquid  is  as  roadii/  lieated  as  when  platinam, 
is  empiojed.  J.  B.  T. 

BepMation  of  Thm  LiquUUi  by  Fraotioiial  IMstlllatioii,  By 

F.  R.  Barrbll,  G.  L.  Thomas,  and  8.  Yomo  (Phil.  Jfojf.,  [61  37, 

8— The  authors  calculate  curves  representing  graphically  the 
progre<'s  of  the  distillation  of  throe  liquids  on  the  asfinraption  that 
the  proportion  of  the  three  substances  in  the  vapour  forming  the 
instantaneous  distillate  is  the  name  as  that  of  the  weights  of  the  three 
sabstances  in  the  residue  in  the  still,  each  weight  being  multiplied 
by  a  BoitaUe  oonatant,  whieli  ia  xoogldy  proportional  to  the  vapour 
prasare  of  the  corresponding  liqnid. 

To  test  the  validity  of  the  results  arrived  at,  a  mixture  of  200  c.c. 
of  methylic  acetate,  '2'"  o  c.  of  ethylic  acetate,  nnd  200  c.c.  of  pro- 

flic  acetate,  was  distilled  from  a  flask  proviil(  d  with  a  still-head 
metre  long.  After  20  preliminary  fractiouatious,  the  liquid  had 
been  divided  into  two  series  of  fvactions,  one  series  containing  pi-ao- 
ti^ly  only  ethylic  and  methylio  aoetatee,  the  other  series  ethylie  and 
propylic  acetates.  Six  further  f:  ictionations  separated  the  individual 
ethereal  salts.  The  quantities  of  pure  methylic,  ethylic,  and  propylic 
jvcctates  finally  ohtnined  wore  respectively  equal  to  48,  53,  and  72per 
cent,  of  the  quautitiet^  originally  taken.  J.  W. 

Law  of  corresponding  Boiling  Points.  By  tT.  D^HBiKa  (ZeU. 
phytikal,  Chem.f  13,  492—'^). — ^The  paper  is  a  claim  for  priority  of 

enunciation  of  the  law  of  corresponding  boiling  points,  particularlj 
with  respoct  to  E.  Colot's  and  S.  Young's  claims.  The  author  bnsos 
his  claims  on  tlie  expression  of  the  law  as  /'  =  7  +  qt,  in  a  ]>ubh'('a- 
tion  in  1878,  and  in  Ann,  Fltys.  Chem.,  [2],  11,  164  (1880),  in  which 
expression,  t'  and  t  are  the  boiling  points  of  two  liquids  at  the  samu 
pressure,  and  7  and  q  are  constant.  L.  M.  J. 

Van  der  Waals's  Corresponding  States.  By  S.  Yocxcj  {Phil. 
Maij.,  [5],  37,  1—8;  compare  Abstr.,  1803,  ii,  C3).— From  his  col- 
lected data  for  the  corresponding  pressui-es,  volumes,  and  tempera- 
tures of  22  liquids  in  contact  with  their  saturated  vapours,  the  author 
shows  thatvan  der  Waal's  generalisations  regarding  ''corresponding 
states  are  approximately  true  vithin  certain  groups  of  snbstanceri, 
those  examined  by  him  falling  into  foar  chief  series,  namely, 

I.  Benzene,  its  balpgen  derivatiTes,  carbon  tetrachloride,  stannic 
chloride,  ether. 

II.  ^Metliylic,  ethylic,  and  propylic  alcoholn  (methylio  alcohol 
differing,  however,  considerably  from  the  others). 

III.  Acetic  acid. 

IV.  Ten  ethereal  salts. 

The  alcohols  and  ai  otic  acid  diverge  most  from  the  other  sub- 
stances, this  being  prolmbly  due  to  the  molecular  aggregation  shown 
to  exist  in  these  liquids  by  Kamsay  and  Shields.  J.  W. 

Pressure  of  Saturated  Vapours.  By  K.  D.  Khakvuch  {I'kiL 
Mag.,  [5],  37,  88— 90).— The  author  finds  that  the  following  formuhL 
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majr  be  used  for  calculating  the  vapour  pi-essure  of  liquidb  ul  dif« 
ferent  iemperatnres  with  close  approximation. 

"^^^^  -      ^-^^  To  "        f— j  ^  aUVt«~t/ 

Here  p  and  ji^  are  the  pressures  at  the  absolute  temperatures  T 
and  To;  c  and  Cx  the  fij)ecitic  lieat  of  the  vapour  at  eoustant  volume 
and  constant  pressure;  A  the  tbeimal  equivalent  of  work;  D  the  j^as 
constant ;  the  latent  heat  of  vaporisation,  and  m  the  modulus  of 
^e  decadic  logarithms. 

The  difl^noe  e  ~  ei  ig  sappoaed  to  be  constant  thronghont  the 
ranges  of  temperature  considered. 

A  compaiison  of  the  calcalated  values  with  eocperimental  data  is 
giyen  for  a  large  nnmber  of  substances.  J.  W. 

Apparatus  for  Determining  the  Specific  Gravity  of  Soft  Fats. 
By  Z.  Zawalkiewicz  (Monatsh.,  15,  132—138).— The  apparatus  con- 
sists of  a  weighing  bottle  with  two  narrow  necks.  Of  these,  one 
comes  Irom  the  base,  and  through  it  the  just^molten  fat  enters  from 
a  reservoir  placed  above ;  the  excess  of  fat  passing  out  from  the 
other  neck  into  a  small  chamber.  By  this  means  the  bottle  is  com- 
pletely filled  witli  fjif,  a^id  air-bubblrs  nrc  exclndcfl.  In  order  to 
contixjl  liie  temperature,  the  bottle  and  reservoirs  are  placed  in  a 
special! j-ari-anged  gIa.sH  vessel  which  allows  of  the  melting  of  the 
fat  and  the  subsequent  ^low  cooliug  to  the  point  at  which  it  is 
desired  to  determine  the  specific  gravity.  The  paper  is  accompanied 
by  a  sketch  of  the  apparatus,  and  gives  numbers  obtained  for 
Tarious  fats.  Q.  T.  M. 

Determination  of  SmaU  Dissociation  Tensions  of  Hydrated 

Salts.     By  C.  K.  LlNEBAKGER  (Zt  it.  vl'VSikal.   Chrrn..,  13,  500—508). 

—The  author  points  out  that  if  a  substance  in  dissociated  by  a  liquid 
into  soluble  and  insoluble  componuutb,  the  partial  pre88ui*e  of  the 
former,  when  equilibrium  occurs,  must  be  equal  to  the  dissoeiatioii 
tension  of  the  substance,  and  if,  further,  lor  this  constituent  the 
pai*txal  pressure  is  known  at  different  concentn|tions  and  tempera- 
tures, then  the  dissociation  tension  may  be  determined  by  finding  the 
quautity  of  tlie  soluble  constituent  dissolved.  A  number  of  hydrated 
salts  in  cthci-  are  tlius  exuiunied.  A  table  is  first  given  connecting 
the  quantity  of  water  dissolved  with  the  lowering  of  the  boiling 
point  of  the  ether.   By  means  of  Nerast's  formula 


raid  X  U  58  ' 

(where  p  =  partial  pressure,  w  =  qrmntity  of  water,  and  .r  proportiou 
of  donVilc  mols.  dissociated)  a  table  is  next  set  out  giving  the  partial 
pressure  of  water  for  every  0*01°  lowering  of  the  boiling  point  uf 
ether.  Determinations  ai-e  then  recorded  of  this  lowering  by  the 
addition  of  several  hydiated  salts,  namely,  cupric  sulphate,  atvontinm 
chloride,  magnesium  sulphate,  zinc  sulphate,  barium  chloride*  man* 
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gane.se  sulphate,  and  fen*ou8  Bulpbate,  and  the  partial  pre^ssure  of 
the  dissolved  water  then  calcnlated.  This  is  equal  to  the  dissociatioa 
tension  of  the  salt. 

la  tbe  finrt  four  onaes,  the  leaiilts  are  oompared  witli  thosa  of 
Fvowein  (Abstr.,  1888,  387),  and  are  seen  to  be  quite  concordant. 
In  the  cases,  however,  of  barium  chloride  and  fenonB  sulphate,  no 
trustworthy  results  conld  be  obtained.  L.  H.  J. 

Dissociation  of  Potassium  Triiodide  in  Aqueous  Solution. 
By  A.  A.  Jakov  kin  {Zeit.  physikal,  (Jhem.,  13,  539— 542).— The  dis- 
sociation can  be  studied  by  allowing  a  solotion  of  iodine  in  potassium 
iodide  solntion  to  remain  in  contact  with  carbon  bisulphide  nntil 
eqnilibi*ium  is  reached ;  any  iodine  formed  by  the  dissociation  (non* 
electrolytic)  must  divide  itself  between  the  two  solvents  in  a  con- 
staTit  Tiitio  iudependpnt  of  concentration.  As  the  partition  ratio  for 
curbou  liisiilphide  and  water  is  410  :  1,  the  quantity  ot  free  iodine  in 
the  solution  can  be  estimated  by  analysing  the  carbon  bisulphide. 

The  constant  of  dissociation  according  to  the  equilibrium  equation 

iO,     KI  +  1,  is  calculated  by  the  formula  k  =  (a  -  1  a)g 

where  a  is  the  ratio  of  mols.  of  Kl  to  mols.  It,  and  x  is  the  ratio  of 
free  to  total  iodine,  v  being  the  volume  per  gram  molecule  of  iodine. 
Fiom  32  p\-p<Ti?!H'i\f.s  with  vaiying  concentrations  of  iodine  and  of 
pDtjissium  jodide,  a  mean  value  k  —  1683  x  10""*  was  found,  the 
individual  numbers  varying  from  1577  to  1808,  with  a  mean  differ- 
ence of  about  2  per  cent.  If  the  iralne  of  bis  calculated  for  other 
eqnilihrinm  equations,  e.^.,  KI*  ^  KI  +  2It»  the  value  of  varies 
within  very  wide  limits,  10180  to  461,  x  10^.  From  this  the 
author  concludes  that  there  are  certainly  KI*  molecules  in  this  solu- 
tion, and  that  tho  hnv  of  Henry  extends  to  undoubtedly  chemical  and 
partly  dissociated  solutions.  L.  M.  J. 

The  Hydrolysis  of  Weak  Acids  and  Bases,  lly  S.  AuuRKMrs 
{Zeit.  phynikal.  Chem.^  13,  407 — 411). — The  author  examines  some  of 
the  results  of  Leilmann  and  Sohliemann  (Abetr.,  1893,  ii,  407)  which 
tbe  latter  had  considered  were  not  in  accordance  with  the  dissocia- 
tion theoiy  as  at  present  understood.  The  author,  there fore>  calcu- 
lates from  the  basis  of  this  theory  the  ratios  of  the  extinction  coeffi- 
cients of  RolutioTis  of  helianthin  in  acetic,  propionic,  hydroxyiso- 
butyric,  chloracctic,  and  trichloracetic  acids,  and  compares  tliem 
with  the  observed  numbers  of  Lellmauu.     The  results  are  showu  in 
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the  tal.)lL  (p.  271),  the  horizontal  lino  corresponding  with  three 
diffei'eDt  cuucentratiouM  lu  x^aiio  1  :  4<  :  IC,  thu  upper  liae  being  the 

General  Law  of  Solubility  of  Normal  SuManoea.  By  H. 

Le  Chatelier  (Compt,  rend»t  118,  638 — 641). — If  the  latent  heat  of 

Bolntion  of  a  substance  is  considered  as  eqnnl  to  its  latent  hent  of 
fusion,  the  author  shown  tiiat  the  following  relatioiiRhip  may  be 
developed  from  establiabed  laws  respecting  the  bebarionr  ot  solu- 
tions :— 

0  002  log* -^  +  5^  =  0. 

where  s  is  the  concentration  of  the  dissolved  Bubstanee  expressed  as 
the  nnmber  of  molecnles  of  this  sabstance  in  1  mol.  of  the  solution, 
L  Id  the  latent  heat  of  fusion,  the  melting  point  oi  the  dissolved 
BtibBtailoe,  and  i  the  solidifTing  point  of  the  solution.  As  tlie 
equation  contains  no  term  I'eUting  to  the  solvent)  the  conelnsion  is 
evident  that  the  curve  of  solubility  of  a  given  snbstanoeinanj  solvent 
will  always  be  of  the  same  form.  H.  C. 

Mutual  Solubility  of  Salts.  By  H.  Lk  Chatelier  (Compt. 
rend.,  118,  709 — 713). — In  the  determination  of  the  solubility  of  sadts 
one  in  another,  or,  what  comes  to  the  same  thing,  of  the  fusing 
points  of  saline  mixtores,  three  general  cases  may  be  distingcdshed. 

1.  The  salts  solidify  to  form  isomorphons  mixtures  of  variable 
composition. 

2.  Bach  salt  soHdifieR  Reparately  from  the  mixture. 

3.  The  two  salts  combine  and  solidify  aa  a  compound  of  definite 

composition. 

Cases  of  the  first  kind  have  already  been  considered  by  the  author, 
and  also  by  Kfister  (Abetr.,  1892,  396),  and  in  the  present  paper 
instani^s  of  the  second  kind  are  recorded.  The  soInbiUties  of 
sodinm  chloride  and  of  lithium  sulphate  in  varions  salts  were 
measnn^d  by  determining  the  fusing  points  of  the  sidine  mixtores. 
The  following  table  givos  the  resuita. 


Melting  pointo. 
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8  in  tliis  table  is  the  concenti'atior!  of  the  dissoiviid  substnTire,  and  the 
caicuhited  values  were  obtained,  inakmg  xx&g  of  the  forrauia  developed 
by  the  author  (see  precedbuf  abstract).  The  latent  heats  of  fusion 
per  f^rain.  mokcnle  of  the  diasolTed  salts  deduced  from  these  results 
are  12'6  cal.  for  NaCl  and  5*68  cal.  for  LiaSO*.  That  tlie  solubility 
is  independent  of  the  nature  of  the  solvent,  as  predicted  (Joe.  cit.)^  is 
in  so  far  confirmed  by  these  determinations.  H*  C. 

Bolnbilitsr  of  Mwonrlo  and  Bodliim  OhloridM  in  Xthylie 

AMtete.  By  0.  E.  LlNEBARQBB  (Amer,  Ohem.  16,  214—216).— 
Ckmtinuing  his  work  on  this  subject  (Abstr.,  1893,  ii,  450)»  the  author 

^vcR  a  table  and  a  cnrvc  of  the  solubility  of  mercuric  chloride  in 
ethj'lic  acetate  in  the  presence  of  varin^ proportions  of  sodinm  chloride. 
Determining  the  st  parate  solubilities  of  the  two  salts,  100  mols.  of 
etbylic  acetate  at  4<0°  dissolved  16  mols.  of  mercuric  chloride, 
but  only  0*087  mol.  of  sodium  chloride ;  when,  however,  a  mixtnrs 
of  the  chlorides  was  treated,  a  solution  was  obtained  which  contained 
40  mols.  mercuric  chloride,  and  20  mols.  of  sodinm  chloride,  to 
100  mols.  of  rtlivlif  aretate.  The  inflnf^nro  of  the  s()(Iium  chloride  is 
first  to  somewhat  reduce  the  solubility  of  tlie  mercuric  chloride,  such 
influence  being  greatest  when  two  molecules  of  sodium  chloride  have 
gone  into  solution  in  100  mols.  of  the  solyent  (the  solubility  of  the 
mercuric  chloride  being  then  12  mds.  in  100).  The  solubility  of 
both  salts  then  increases,  at  first  slowly,  then  more  rapidly. 

L.  T.  T. 

Saturated  Solutions.  By  R.  Ijowenherz  (Zeit.  physlhtl.  Chem.,  13, 
459 — 491). — The  paper  contains  researches  on  tlie  natni-ated  solutions 
containing  potassium  and  magnesium  chlorides  and  sulphates  iu  ail 
their  possible  combinations.  The  results  are  expressed  graphically  by 
taking  the  four  edges  which  meet  at  the  comer  of  a  regular  octa> 
hedron  as  the  axis,  and  marking  along  them,  in  order,  the  solubility 
of  potassic  sulphate,  potassic  cmoride,  magnesium  chloride,  and  mag- 
nesium sulphate.  Upon  each  of  the  faces  between  two  of  these  edges, 
for  instance,  the  K^SO^  :  KjClg  are  then  lines  representing  the  effects 
of  the  addition  of  one  of  these  salts  on  the  solubility  of  the  other,  so 
that  the  point  where  the  two  lines  meet  represents  the  compodtion  of 
the  solution  saturated  by  both  salts.  Lines  similarly  drawn  from 
these  points  into  the  space  of  the  solid  angle  represent  the  effect  of 
the  other  salts  on  the  saturation  composition  of  these  solutions,  so 
that  the  space  is  ultimately  closed  bj  a  sni-face  divided  into  ticlds 
which  give  the  composition  of  solutions  saturated  with  tlie  «alts 
KCl;  KjSOij  3t^Cl,i  MgS04,6H,0  ;  i\lgS0».7H,0  ;  carnal  1  i te  j  and 

8ch5nite.  The  lines  separating  the  fields  correspond  with  solutions 
saturated  by  two  of  these  salts,  and  the  points  where  the  lines 
meet  represent  solutions  saturated   by  three  substances  which 

are  present  as  solids  in  contact  with  the  solutions.  Some  of  the 
datfi  ivero  already  known,  but  most  had  to  be  experimentally  deter- 
mnis  d,  as  the  .•solubility  of  MyCl^ ;  MgSOi.GH^O  and  MjrCl2,6H20; 
MgbU„7ii,0  and  MgS04,CH,0  i  AigCla,OH,U  aud  MgClj,KCl,GHjO  ; 
carasliite  and  KCl ;  and  the  composition  of  solutions  saturated  with 
three  salts.  From  tiie  figure  thus  obtained,  it  is  possible  to  calculate 
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what  snbstance  will  fii-st  crjatallise  out  from  a  solutiou  uf  any  given 
composition,  and  vvliat  substance  next,  &c.  A  number  of  ezperi- 
mentB  performed  gave  in  aU  cases  resnlts  wluob  agreed  with  uiobg 
thuB  dednoed.  L.  M.  J. 

Molecular  Weight  in  Solid  Solutions.  By  F.  W.  KOsteb  (Zei'f. 
phynkal.  t  Iiem.y  13,  445— 4o8;. — In  order  to  determine  with  what 
molecular  weight  ether  is  dissolyed  in  caonichouc,  the  author  studies 
tlie  lowering  of  the  freezing  point  of  water,  owing  to  ether  in  the 
presence  of  caoutchouc.  The  substances  employed  were  carefnlly 
puriBed,  and  the  lowering  of  the  freezing  point  by  ether  alone  was 
firat  determined.  A  ficurc  of  the  apparatus  employed  is  given,  being 
a  Beckmann  thermometer  in  a  weil-jacketed  fliiak.  The  caoutchono 
was  found  to  exercise  no  effect  on  the  freezing  point  of  the  water,  and 
in  the  case  of  water,  ether  and  caoutchouc  ec^uilibriom  was  foand  to 
oocnr  in  ahont  1^  honrs.  A  number  of  ezpenments  are  then  recorded, 
made,  at  the  fre^ng  point  of  the  solntion,  with  50  co.  of  water,  5  c.c. 
of  ether,  and  varying  quantities  of  caoutchouc.  From  the  lowering 
of  tlio  freezing  point,  the  quantity  of  other  dissolved  in*  tiip  writer  is 
calculated,  and  hence  that  dissolved  in  the  caoutchouc.  The  percentage 
volume  concentration  in  the  two  solvents  is  thus  known.  If  be 
this  concentration  in  the  caoutchouc  and  Cw  in  the  water,  the  results 

gave  C*/C«,  =  l-21;  1-55;  169;  181,  and  v'Ci/C„= 0-435  ;  0  466; 
0*473;  0*469;  the  higher  numbers  corresponding  with  the  smaller 
quantity  of  caoutchouc.  It  thus  appears  that  the  caoutchouc  molecules 
contain  abnormal  molecules  of  ether,  and  from  the  approximate  con- 

stancj  of  ^GklOm  probably  double  molecules.   The  next  series  of 

experimentq  were  at  n  temperature  of  18 — 16*,  and  were  made  with 
50  c.c.  water,  lU  grams  caoutchouc,  and  quantities  of  ether  varying 
from  1  to  14  c.c.    The  ratio  of  QkiCxc  varied  from  310  to  5  36,  and 

that  of  v/Ci/C,p  from  158  to  0*76.  The  increase  with  concentration 
is,  as  would  be  expected,  slower  than  at  low  temperatures,  while  the 

decrease  of  the  numbers  y/^ki^ts  iudicatcs  a  smaller  uumber  of  double 
molecules  in  the  more  dilute  solutions,  and  also  that  they  become 
▼ery  numerous  in  higher  concentrations.  The  ratio  CkfCw*^  calcu- 
lated as  2  8  for  infinite  dilution,  where  all  molecules  are  simple.  The 
ratio  of  the  number  of  the  simple  molecules  in  the  two  solvents,  how- 
ever, must  be  independent  of  the  concentration.  Hence  the  value 
2"8  Qk  =  Ck  gives  the  concentration  of  simple  molecules  in  the 
caoutchouc,  and  the  difference  Ci  —  2*8  =  C"*,  the  concentration 
of  the  oontplex  molecules.  If  they  are  really  double  molecules,  the 
equation  (O^kf  =  KC"i  should  obtain.  The  values  of  the  ratio 
0 1/  v^(S^f  are  deduced  and  are  approximately  constsnt,  varying,  in 
11  expenments,  from  5*3  to  5*8.  A  series  of  experiments  performed 
at  0**  are  similarly  treated,  and  for  low  concentration  the  value 

^/CklC"k  only  varies  between  3*0  and  3  3.  For  very  high  concentra* 
tions,  however,  it  decreeses  considerably.  h*  M.  J. 

Velocity  of  Hydrolysis  of  some  Etiiereai  Salts.  By  A.  Dt; 
Hbkptivkb  {Zeii,  physikdl,  Chem,^  13,  561— 569}.— The  author  deter- 
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mines  the  velocity  of  Tiydrolvsis  of  11  of  tlic  h  vver  etiicreal  salts,  the 
reaction  being  iuduced      hydrochloric  acid  in  a  N/20  solution  of  the 


formula  £*  =  ~ 
t 

^  A-x 

are  given  in  the  table. 

Acetate. 

Batio. 

Ffopionate. 

fiatio. 

Hetbylic  . . 

0*001432 

1074 

0  001538 

1-797 

Ratio  •« 

00G70 

0-973G 

Ethvlic  

0001481 

1066 

0  001580 

1*744 

Ratio  .  • 

1-016 

1004 

Propylic  . . 

000U5S 

I  078 

0001573 

1-781 

Batjiate. 

0*0006560 


61 


0-0008S3 

Ethjiic  ifiobutyrate,  0  000889;  ethjUc  valerate,  0  000312. 

The  valnes  calculated  for  the  same  units  asRcicher's  numbem  may 
be  obtained  from  the  nbove  by  multiplying  by  4  624.  It  is  seen 
from  the  equality  of  the  ratios  for  the  same  series,  that  if  the  veloci- 
ties for  cue  series  are  known,  those  for  another  can  be  calculated  from 
that  of  one  of  its  members.  The  nature  of  both  acid  and  alcohol  is 
aeeo  to  affect  the  rate.  Compariaon  made  with  Reicher*8  namr 
bers  for  hydrolysis  by  sodium  hydroxide  show  that  the  action  of 
the  hydri  xyl  ions  is  gr«ater  than  that  of  the  hydrogen  ions.  The 
author  also  describes  some  experiments  made  to  discover  whether  the 
acid  exerted  any  catalytic  action  in  the  p^eous  state.  A  gaseons  mix- 
ture of  ethylic  acetate  and  hydrogen  chloride  was  kept  for  two  hours 
at  a  temperature  of  210" t  when  it  was  found  that  15  per  cent,  of  the 
salt  was  hydrolysed.  The  author  does  not  consider,  however,  this 
can  yet  be  stated  to  he  doe  to  free  ions.  L.  M.  J. 

£iido thermic  Reactions  effected  by  Mechanical  Force.  By 
W.  Spbiko  (Z^U,  anorg.  Ohem.,  6,  176). — Carey  Lea  ignores  the 
aothoT^B  work  when  he  claims  (this  toI.,  ii,  85)  tliat,  before  himself, 
no  one  had  accomplished  the  conversion  of  mechanical  into  chemical 
energy.  Eleven  years  ag-o  the  author  expressly  -VN-rote  (Bull.  AraJ. 
Brhf..  r;?].  5):— "The  facts  to  which  1  have  jnst  called  attention 
prove  euiiclu-i  \  (  I V'  that  it  is  possible  to  cause  substances  U>  react 
chemically  by  JULiins  of  raechanica,!  cuer^y  alone."  C.  h\  ii. 

Phases  and  Conditions  of  Chemical  Change.  By  V.  H. 
Velky  (Fhil.  Mag.,  [5],  37,  165— 184).— The  autlior  distinguishes 
four  stages  through  which  chemical  actions  pass,  namely,  (1)  a 
period  of  commencement,  (2)  of  inertness,  or  reluctance  followed 
by  acceleration,  (3)  of  constancy,  (4)  of  diminntion  of  velocity;  and 
giTss  examples  illustrating  this  division.  He  then  proceeds  to  diaonss 
the  nature  of  chemical  change,  and  the  cause  of  its  commencement, 
criticising  adversely  Armstrong's  reversed  electrolysis  theory,  Arrhe- 
nins'  theory  of  electrolytic  dissociation,  and  the  notion  of  nasoent 
action.  J.  W. 

Expenditure  of  Energy  Equivalent  to  the  Chemical  Action 
of  Light.  By  G.  Limoine  {Compi.  rend.,  118,  525— 528).— In 
studying  the  action  of  oxalic  acid  on  ferric  salts  (Abstr.,  1893, 
ii,  405),  no  account  was  taken  of  the  possible  inflnenoe  of  light  on  tbe 
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coarse  of  the  reaction.  It  ha.s  now  been  ascertained,  experimentally, 
that  this  influence  is  practically  inappreciable,  and  that  ii^'-ht  prob- 
ably plays  no  part  beyond  that  of  aiding  in  inducing  tho  reaeticoi  in 
qvesraon.  H.  C. 

Employment  of  Electricity  to  follow  the  Phases  of  certain 
Chemical  Reactions.  By  J.  Garmku  (Ccmipt.  reud.^  118,  588 — 
589). — A  mixture  uf  nickel  oxide  and  wood  charcoal  was  placed  in 
an  earthenware  tnbe,  closed  by  two  pings  of  soft  steel,  by  which  the 
mixture  was  compressed.  The  two  steel  pings  were  placed  in  an 
electric  circuit,  and  the  earthen  tube,  supported  horizontally,  was 
heated  in  a  small  reverberatory  furnace.  The  resistance  of  the  powder 
in  the  tube  was  at  first  extremely  high,  bnt  gradually  became  less 
and  less,  nntil  it  became  almost  nil.  It  then  increased  again,  Hually 
becoming  very  high.  The  decrease  of  resistance  correnponds  with 
the  gradual  reduction  of  the  oxide,  the  reduction  being  complete  at 
the  moment  when  the  resistance  was  almost  nil ;  as  the  nxekel  beoune 
carbnretted,  however,  the  resistance  increased. 

In  a  similar  experiment,  with  a  mixture  of  copper,  iron,  and  nickel 
oxides  and  wood  chnrcoal,  the  successive  phases  of  i*eduction  were 
indicated  bj  the  vari?itions  in  the  resistance.  In  the  same  manner, 
the  process  of  refiuing  iniglit  be  followed,  and  the  method  has  the 
adYantage  that  the  readings  of  the  ammeters  and  Toltmeten  can  be 
made  at  a  point  removed  from  the  position  of  the  furnace,  Ac. 

C.  H.  B. 

Accurate  Determination  of  Atomic  Weights,  using  Silver  as 
a  Secondary  Standard.  By  G.  Hinbichs  (Compt.  rend  ,  118,  r>i>8— 
.531). — Comparing  the  results  obtained  b}-  DumaR,  Stas.  and  ('ooke 
iur  tiie  atomic  weight  of  sulphur,  referred  to  that  of  silver  taken  slh 
106,  the  author  mamtaina  that  the  atomic  weight  found  is  a  function 
of  tiie  amount  of  silver  taken.  The  following  teble  of  comparison  is 
given* 


Ko.  of  •xperinMnU. 

Wt.  of  Ag  in  grama. 

At.  wt  fooiid. 

2 

1-0 

32  004 

2 

10  *o 

31  -MB 

9 

ao  -7 

32-028 

7 

164-8 

82-064 

If  //  is  the  atomic  weight  found  for  sulphur,  and  u  the  weight  of 
silver  used,  y  =  0  001  w  —  0*000003  Similar  results  are  obtained 
for  chlorine,  bromine,  and  the  other  elemento  whose  atomic  weights 

Were  determined  by  Dumas  and  Stas. 

Theanth  1  applies  his  method  of  limits  to  these  results,  and  for 
ii>  =  0  fincN  tl if  atomic  weic^hts  CI  =  35-5,  fir  ^  1  s  127,  and 
8  =s  32  exactly  when  Ag  is  taken  as  108.  H.  C. 

CrystaUilM  Btraoture.  By  W.  Nkbhst  (ZeU.  physikal  Okem.,  13, 
537'5S8).-*A  reply  to  an  observation  of  Retire  (Zeii,  phynkaL 
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Ohem.,  12,  621),  in  which  the  author  claims  to  have  been  misquotpd 
by  the  former,  and  contests,  although  without  discussion,  the  accuracy 
of  his  statement,  Uukt  several  amorphoas  bodies  behaye,  in  certain  of 
their  physical  properties,  at  if  composed  of  crystalline  fragments  too 
snudl  for  direct  perception.  L.  H.  J. 


Inorganic  Ghamistry, 


Occurrence  of  Hydrogen  Peroxide  in  the  Air.  By  L.  Ilosvay 
DB  N.  ItosTA  (Ber.,  27,  920— 925).---In  reply  to  Schone  (this  toL, 
ii,  R8),  the  author  maintains  that,  owing"  t n  tho  presence  of  nitroL'en 
peroxide  as  n  constant  constituent  of  the  atmosphere,  the  evideuce 
hitherto  bruugiit  forward  to  establish  the  presence  of  ozone  and 
hydrogen  peroxide  in  the  air  or  in  rain  water,  is  insufBcient.  The 
oxidising  eCFects  which  have  been  observed  are  all  dne  to  this  agent, 
and  when  this  is  removed,  no  evidence  of  the  presence  of  any  other 
oxidising  agent  more  powerfnl  than  free  oxygen  can  be  found. 

A.  H. 

Hydrogen  Peroxide  in  the  Atmosphere.  By  E.  Schoxk  ( ZHt. 
atial.  Citem.f  33, 137 — 184). — This  discussion  of  the  results  of  Ilosvay 
de  Ilosva  covera  precisely  the  same  ground  as  that  communicated  to 
the  Ber,  (this  vol.,  ii,  88),  but  with  more  minuteness  of  detail* 

M.  J,  S. 

Batio  of  the  Atomic  Weights  of  Oxygen  and  HydrogezL  By 

J.  Thomsen  {Zeit.  phys-ih-ff.  Chcm  ,  13,  398— iOO).— The  method 
employed  was  an  indirect  one,  in  whieii  the  ratio  of  the  molecular 
weights  of  hy  drogen  chloride  and  ammonia  was  determined.  If  the 
ratio  NHs/HCl  =  7,  then  it  follows  that  the  atomic  weight  of  hydro- 
gen, in  terms  of  CI  and      is  given  by  the  equation  H  =  ^^3' ~  ^  ' 

Pore  dry  hydrogen  chloride  was  first  passed  into  pnre  distilled 

water,  and  the  incren'^f  in  weight  found  ;  it  was  then  nentralised  aa 
nearly  as  possible  by  pure  ammonia,  and  the  iiicron'^o  of  weight  again 
observed.  The  liquid  was  tiually  exactly  neutralised  by  a  standard 
solution,  which  contained  0*01703  gram  of  hydrogen  chloride  per 
gram.  The  mean  of  17  experiments,  with  qnantittes  of  water  varying 
from  100  to  200  grams,  and  from  4  to  19*4  grams  of  hydrogen 
chloride  ^ye  the  ratio  HCI/NU,  s  2*14087,  with  a  probable  error  of 
+  0*00009,  or,  when  corrected  for  vacuum  weighings,  HOI/NH9  = 
2-13934  +0  OOOOy  and  7  =  0  4G7433  ±0*000019. 

The  atomic  weights  of  hydropfen  are  then  calculated  from  the 
value.s  of  Stas,  Oatwald,  and  Von  der  Plaati»,  for  chlorine  and 
nitrogen  (referred  to  O  =  16). 

StM.  Otttwald.  Von  der  PluuU. 

01   3o*4o7  35-4629  35-45(;o 

K   14*044  140410  14*0519 

H   0*9989  0-99946  0*9959 
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The  pfrolnble  error  Is  mven  in  the  ralioB  <IH  as  14*4  d-i^  dB.  = 
0185  dCl,  and  iIH  s  0  395 

If  Stas'  value  for  chlorine,  and  Ostwald's  valae  for  nitrogen,  be 

tuken,  the  ratio  of  tho  weights  of  oxygen  and  hydrogen  becomes 
exactly  Ifi  :  I.  winch  is,  therefore,  aa  near  the  true  ratio  as  the 
accuracy  of  pi*ebeut  data  allows.  L.  M.  J. 

Phenomena  of  Oxidation  and  Chemical  Properties  of  Gases. 
By  F.  C.  Phillips  (Am$r.  OJm,  16, 163—187,  235— 254WSee 
this  Tol.,  ii,  293,  294. 

Stability  and  Preparation  of  Free  Hydroxylamine.  By  C.  A. 

LoHEY  DE  Beuik  (B«r.,  27»  967 — 970). — A  number  of  specimens  of 
hydi-oxylamine,  prepared  by  the  author  in  September,  1891,  have 
been  analysed;  one,  which  had  been  kept  in  a  cellar,  solidified  at 
28  5'',  contained  93  per  cent,  of  hydroxylfimitio  and  a  trace  of  am- 
monia, but  no  nitrous  acid ;  pure  hydroxylaniiue  solidifies  at  33°. 
Hydroxylantne  is  tolerably  stable  at  temperatares  np  to  15",  the  de- 
oomposttion  proceeds  gradnally,  ammonia,  nitrons  add,  and  hypo- 
nitrons  acid  are  first  formed,  and  these,  together  with  the  nnaltered 
bydroxylamine,  iiiteract  yvith  productioTi  of  nitrogen  and  nitrous 
oxide.  Hydroxy laniiru"  hypouitrite  is  probably  too  unstable  to  exist, 
as  the  nitrite  decomposes  above  20°  in  mcthylic  alcoholic  solution ; 
only  one  of  the  above  specimens  of  hydroxylamine  contained  a  trace 
of  hyponitrons  acid.  Ttic  allolinity  of  tho  glass  Tcssels  in  which  the 
hydroxylamine  is  preserved  greatly  facilitates  its  decomposition. 

Tho  paper  contoins  a  number  of  details  regarding  the  preparation 
of  hydroxy Inmine,  and  a  discnssion  of  Brlihi's  commnnication  (this 
Yol.,  i,  9)  on  the  sabject.  J.  B.  T, 

Composition  and  Heat  of  Formation  of  the  Hydrato  of 
Nitrout  Oxide.   By  Villa rd  (Compt.  rend.,  118,  646 — 649).-— The 

hydrate  of  nitrans  oxide  (Abstr.,  1888,  1020)  was  formed  from  water 
and  liquid  nitrous  oxide  in  a  gl;iss  tube,  and  the  latter  was  cooled 
below  0*  and  the  excess  of  gas  allowed  to  escape.  Tho  composition  of 
the  hydrate  was  determined  by  measuring  the  volume  of  pis  gi  ven  off 
on  heating,  and  five  experiments  gave  results  varying  between 
N«0,5*9H,O  and  K,0,6-44HA  and  hence,  in  all  probability,  the  troe 
eompf^itioTi  is  N20,6HsO.  Experiments  made  by  measnring  the 
Tolnme  of  the  liquid  nitrons  oxide  before  combination  with  a  known 
quantity  of  water,  and  the  volume  of  the  oxide  in  excess,  gave 
NjO,6'6H,0  and  ^.0,6  3Qp. 

Direct  measoremeDts  in  the  calorimeter  gave  the  toliowing 
results : — 

Formation  of  hydrate  from  the  dissolved  gas  (water, 

1  gram)  *  ..    =   77  8  caL 

Dissolution  of  tho  corresponding  gas*  •••••    =  57*5  „ 

Formation  of  the  hydrate  from  the  gas  and  water  .  •    =  139*0  „ 

The  crystals  of  the  hydrate  have  no  action  on  polarised  light,  and 
show  distinct  octahedral  terminations ;  they,  thererore,  seem  to  belong 
to  the  regular  system.  O,  H.  B. 
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Carbon  Boride.  Bj  H.  Moisfs.w  (dnnpt.  rend.,  118,  r>r)6 — 5(;o). 
— ^Carbon  borid©  is  formed  wlieu  the  electric  arc  is  allowed  to  pass 
Mweeo  two  ewbons  agglometated  by*  means  of  a  solution  of  boric 
aoid  and  almninium  silicate,  or  when  boron  is  placed  in  the  eleotrio 
arc,  but  mnch  larger  quantities  can  be  obtained  by  heating  a  mixture 
of  06  parts  of  nmorphous  boron  and  12  parts  of  carbon  from  Rn(]far  in 
the  electric  furnace  for  six  or  seven  minntfs  with  a  current  of 
2.i0 — 300  amperes  and  70  volts.  It  fomis  a  black,  graphitoidal  maRS 
with  a  brilliant  fracture,  and  after  prolonged  treatment  with  faming 
nitric  acid,  followed  by  potassium  eulorate  and  nitric  aeid,  a  eiystal- 
fine  powder  remains. 

Another  method  is  to  add  an  excess  of  boron  and  carbon  to  some 
iron  and  heat  the  Tnixtnre  in  tho  electric  fnrnace.  A  regains  with 
a  very  bnlliant  fracture  is  obtained,  and  after  treatment  with  aqua 
regia  a  residue  is  left,  which  consists  almost  entirely  of  carbon  Ixjride 
in  badly  detiued  crystals,  which  can  be  farther  purified  by  means  of 
nitric  acid  and  potassinm  chlorate. 

Owing  to  the  ease  with  which  iron  dissolves  boron,  better  results 
are  obtained  by  heating  the  mixture  of  boron  and  carbon  with  silver 
or  copper ;  with  the  forniei-  the  product  is  pure,  but  is  confusedly 
crystalline;  with  tlie  latter  the  crystals  are  well  defined.  15  grams 
of  the  mixture  of  carbon  and  boron  is  heated  with  l.')0  gi*ams  of 
copper  in  the  electrical  furnace  for  six  or  seven  minutes  with  a 
current  of  350  ampdres  and  70  volts.  The  product  is  treated  with 
nitric  acid,  and  afterwards  with  the  acid  and  potassium  chlorate. 

Boron  carbide,  prepared  by  any  of  these  methods,  has  the  com- 
position CBtc-  fin<l  fov7!is  bnlliant,  black  crystals  of  sp  ir^*  2"51.  It  is 
attnrked  by  chlorine  below  1000°  without  incandescence,  but  it  is 
not  ullected  by  bromine  or  iodine,  or  by  sulphur,  at  the  softening 
point  of  glass,  or  by  phosphorus  or  nitrogen  at  1200°.  It  is  not 
attacked  by  boiling  acxds^  or  when  heated  in  sealed  tubes  at  156* 
with  chromic  acid,  faming  nitric  acid,  or  a  concentrated  solution  of 
iodic  acid.  When  heated  in  oxygen  at  500*,  no  carbonic  anhydride  is 
foimed,  but  at  KKXI**  the  carbide  bums  slowly  and  with  greater 
dithculty  than  the  diamond,  yielding  carbfmic  anhydnde,  and  a  black 
2*esidue  sun'ounded  by  fused  boric  anhydnde.  At  a  dull  red  heat, 
carbon  boride  is  attacked  by  potassium  hydroxide,  or  by  a  fused  mix- 
ture of  potassium  and  sodium  carbonates. 

Carbon  boride  is  very  friable,  but  is  also  very  hard,  and  although 
slight]/  softer  than  the  diamond,  it  can  be  used  to  polish  the  latter, 
and  prodncee  veiy  distinct  fsoettes.  C.  H.  B. 

Potassium  Double  Salts  of  Hypophosphoric  acid.  By  C. 
Bansa  {ZeiL  amorg.  Chem.,  6,  128^142  and  148— 160).->The  sodium 
hydrogen  salt  of  the  aeid,  NaiHsPsO«»  was  first  prepared  by  immera* 
isg  sticks  of  phosphorus,  all  but  about  1  cm.  of  each,  in  a  25  percent. 

solution  of  sodium  acetate  ;  it  separated  in  crystalline  crusts.  It  was 
converted,  by  means  of  barium  chloride,  into  the  bariom  hydrogen 
salt,  and  this,  by  means  of  potassium  sulphate,  into  the  potassium 
hydrogen  salt,  liy  adding,  t<j  a  sti*oug  solution  of  the  latter,  solu- 
tions of  salts  of  the  heavj  metals,  amorphous  precipitates  wei-e  first 
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obtained,  consisting  of  ilie  normal  bypopbosphates  of  the  heary  metals, 
but  tbese  gradnallj  took  on  a  crystalline  form,  becoming  converted 
into  tbe  acid  potaasinm  double  salts.    Tbe  latter  wore  dried  on  a 

porons  plate  and  analysed  nt  once;  tbcy  were  not  washed,  as  water 
decomposes  them.  By  neutraiiiiing  a  solntion  of  potassium  hydrog-en 
h V  popiiusphate  with  caustip  potash,  a  solution  of  normal  potassium 
hypopbotiphate  was  obtained ;  on  adding  solutions  of  lioavy  metals  to 
this,  amorpbous  precipitates  of  tbe  normal  bypophosphates  were  at 
first  formed,  but  gradually  became  converted  into  the  normal  potas- 
sinm  double  salts.  Tbe  acid  double  salts,  when  beate  l  in  the  air, 
seem  to  form  first  pyropli(^sj)hnteF«  and  then  metapbospbateSi  but 
hydro<?en  is  evolved,  and  some  hydrogen  phosphide. 

Acid  Double  Salts. — Those  of  nickel  (><reen),  cobalt  (pink),  sine,  and 
copper  (blue),  with  potassium,  form  crystals  of  tbe  rhombic  system, 
and  are  isomorpbons,  bavin <:  the  composition  M'"HsPsOi,31[tfiaP«0« 
+  15HtO.  The  radmitnn.  (  lHtP,0«,K,H,P,Oa  +  2jHaO,  and  tbe 
manganeset  MnHtPaOi,KtHiPtO»  +  3H«0,  potaninm  doable  salts  are 
colon  rl  ess. 

Nonnal  Douhle  Salts. — The  nirk''J,  NifC  P,0«  -f-  6H3O,  and  cobalt, 
CoKaPjOa  OHjO,  potassium  double  salts  were  prepared ;  they  are 
respectiyely  green  and  pink.  Tbe  potamun  wodium  doable  salt, 
KtHatPtOi  -K  9H^,  can  be  obtained  by  neutralising  the  potaasinm 
bydrogen  salt  with  sodinm  carbonate ;  the  same  substance  is  obtained 
when  tbe  sodium  liydroo^cn  salt  is  neutralised  with  potassium  carbon- 
ate. It  foi*ms  colourless  cryntaU  belonging  to  tbe  rhombic  system, 
a  ;  6  :  c  =  1  U728  ;  1  :  1-Ub45.  0.  F.  B. 

Action  of  Nitrogen,  Nitrous  Oxide,  and  Nitric  Oxide  on 
Alkali  Amides.  By  A.  Joiions  {Compt,  rmL,  118,  71^^716). — 
Nitrogen  has  no  action  on  solutions  of  tbe  alkali  metals  in  liquid  am- 
monia. 

When  m'f?-ou8  oxide  acts  on  the  solntion,  the  principal  reaction  is 
N,0  -f  NjHsKj  =  KNH,  +  NH3  -f  KOH  +  N,.  If,  however,  tho 
passage  of  the  gas  is  continued  after  the  liquid  has  been  decolorised, 
tbe  reaction.  2NH,K  +  NjO  =  N3K  +  KOH  +  NH„  takes  place. 
By  reason  of  tbis  reaction,  a  small  quantity  of  tbe  nitride  a»K  is 
formed  eyen  before  the  solution  has  been  decolorised. 

Sodammonium  behaves  in  a  similar  manner,  and  it  is  noteworthy 
that  the  formation  of  tho  nitride  N^Na  proves  that  the  product  of  the 
first  action  is  NaNH,  +  NaOH,  and  is  not  the  compound  NH«NatO, 
which  is  obtained  by  the  actiuu  of  oxygen  on  sodammomum. 

Nitric  oxide  is  absorbed  by  a  solntion  of  sodammonium  or  potass- 
ammonium  in  liquefied  ammonia,  tbe  blue  colour  disappearing  and  a 
pinldsb,  gelatinous  pit>duct  being  formed,  wbicb,  wben  the  ammonia 
has  evaporated,  remains  as  an  amorphous  powder.  The  products 
thus  obtained  are  sodium  byponikrite  and  potassiom  byponi trite 
respectively,  C.  H.  JB. 

Note  by  Abstractor. — The  formation  of  the  nitride  NaNa  from  solid 
Bodamide  and  gaseous  nitrous  oxide  bas  already  been  observed  hy 
W.  WisUcenus  (Abatr.,  1892, 1151).  0.  H.  B. 


Google 


INORQANiO  CHEMISTRY. 


Atomic  Weight  of  Barium.  By  T.  W.  Richards  (Zeit.  anorg. 
Chem.y  6,  89 — 127). — Two  Beries  of  detenninatioiis  were  made  with 
^reat  care.  In  the  first,  the  ratio  2AgCl :  BaCls  was  (letertnined,  the 
barium  chloride  employed  having  been  (1)  ignited  in  air  and  oorreoted 
for  oxide  and  carbonnte  fornied,  (2)  iqfiiitef!  in  !iyf!rofren  chloride,  or 
(3)  cryRt«lliscd  and  merely  dried.  The  barium  chloride  was  precipi- 
tated with  excess  of  a  solution  of  silver  in  nitric  acid,  aud  the  pre- 
cipitate collected  and  weighed.  In  the  second  series,  the  ratio 
2A^ :  BaCla  was  determined,  the  bariam  chloride  being  precipitated  bj 
a  slight  excess  of  the  solution  of  silver,  and  the  raoess  of  the  lattw 
determined  in  one  of  four  different  ways. 

Assuming  the  atomic  weii^'hts  CI  =  35*456,  H  =  1*0075,  Ag  =5 
107  930,  the  two  series  i»^ive  respectively  the  values  137*430  (10 
experiments;  maximum  deviation  +0042  and  — 0U22)  and  137440 
(14  experiments  ;  maximum  deviation  +0*042  and  —0  057).  Includ- 
ing  the  lesnlts  obtained  with  barium  bromide  (Abstr.,  1898,  ii,  463), 
the  mean  result  is  137*434 ;  omitting  certain  determinations  made  by 
methods  which  are  deemed  less  trustworthy,  we  have  137*441.  It  is 
sufficient  to  take  as  the  final  result  Ba  =  137*44.  C.  J;'.  B. 

Speoiflo  Gravity  of  Fiued  Blagnealiim  Oxide.  By  H.  Moissan 

(Oomjv^.  rend.,  118,  506 — 507), — The  sp.  gr.  of  magnesium  oxide  in- 
creases with  the  temperature  at  which  it  has  been  heated.  Ditto 
obtained  the  followinu^  values:  at  350^,  319.i2  ;  at  a  dull  red  heat, 
3*2482,  and  at  a  bi  ight  red  heat,  3-5699.  The  author  has  obtained 
the  following  values  at  higher  temperatures.  After  heating  in 
a  wind  furnace  for  ten  hours,  3*577;  after  heating  in  the  eleotrio 
furnace  for  two  hours,  3*589;  after  fusing  in  the  electric  furnace, 
3*654.  It  would  seem  that  the  polymerisation  of  the  magncsiam 
oxide  continues  up  to  its  melting  point.  C.  H.  B. 

OfyitaUited  Nomial  Uagnesliim  Oarbonate.  By  K.  Eippin- 
BSBOIR  {Zeit.  ainorg.  Chem,,  6,  177 — 194). — If  freshly  precipitated 

magnesium  carbonate,  made  by  mixing  equivalent  amounts  of 
magnesium  sulphate  nnrl  sodium  carbonate,  is  shaken  with  a  solution 
of  potassium  liydrogeu  cai'bouaLe  at  the  ordinary  temperature,  much 
of  the  magnesium  carbonate  dissolves,  and  crystallises  out  of 
the  filtered  solution  after  a  time;  the  separation  is  ended  in 
24  hours.  The  same  occurs  if  sodium  hydrogen  carbonate  is 
used;  it  dissolves  relatively  more  of  the  magnesium  carbonate,  but 
the  crystals  obtained  are  smaller.  Solutions  containing  respectively 
67*5  grams  of  potnssiuTu  and  12*96  grams  of  sodium  hydrogen 
carbonate  per  litre  dissolved,  respectively,  18*73  and  9"95  grams  of 
magnesium  (^urbonate.  The  crystals  have  the  composition  4MgC0«  + 
1SH,0 ;  after  four  weeks  in  dry  air,  or  15  hours  in  a  vacuum  de- 
siccator over  sulphuric  acid,  thejhave  the  composition  2MgC0t  +  5^ 
(or  6)H,0;  after  beating  at  170°  the  composition  MgCO,  + 
(or^)H20.  The  reaction  is,  according  to  the  author,  that  a  double 
sesqnicarbonate  of  niacfnesium  and  the  alkali  metal  is  formed,  and 
that  thin  afterwards  decomposes,  magnesium  carbonate  being  pi-e- 
cipitat43d,  and  carbonic  anhydride  liberated,  which  luLLer  regenerates 
the  alkali  bicarbonate  with  the  alkali  sesquicarbonate  now  present. 
VOL.  LZTi.  ii.  28 
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Alkali  bicarbonate^  do  not  dissolve  calcium  c.irbonate  or  ferric 
bydroxide,  and  upon  tbia  fact  the  anther  bases  a  technical  process 
for  the  preparation  of  pare  magnesium  carbonate  from  dolomite, 
magnesite,  md  bitterspar,  and  from  kainite  or  earnallite  liquors. 
The  mineral  is  powdered,  dissolved  in  commercial  hydroohloric  aoidt 
and  the  iron  oxidised  by  "warming  pontly  with  a  little  nitric  acid.  The 
solution  ifi  then  prrcipifntcd  "witli  sodinm  cnrbonnte  in  slight  excess, 
■  the  filtered  precipitate  shaken  with  a  sullicientlj  strong  solution  of 
alkali  bicarbonate,  and  the  solution  tiitered  uft«r  the  lapse  of  20 
minutes,  and  set  aside  to  crystallise.  The  mother-liquor  can  be 
nsed  again  and  again  for  the  extraction.  C.  F.  B. 

Thallinm  Hypophosphatea.  By  A.  Joly  (Compt.  rend,,  118, 
649 — 650). — IHthallous  hy^ophosphate,  TIjHjPjOb.  is  obtained  by 
exactly  nentrnlisirirr  a  solution  of  hypophosphnric  acid  with  thallium 
carbonate  in  presence  of  metli vl-omnge,  or  by  the  action  of  a  boiling 
aqueous  solution  of  thalliuju  Hulphate  on  monobariani  Iiypophosphato, 
It  forms  anhydrons,  colourless,  transparent,  and  highly  refractive 
monoclinic  prisms.  When  heated  somewhat  below  200",  it  melts 
suddenly  and  is  converted  into  phosphate,  and  if  heated  above 
200°,  hydrogen  phospidc  is  given  off. 

Tetrathallous  hypopfuj.fphafe,  Tl^PsO,^,  is  almost  insoluble  in  cold 
water  and  is  prepared  by  mixing  bailing  aqueous  bolutions  of  thallium 
«ulphatc  and  disodium  hypophosphale  in  the  calculated  proportions. 
It  separates  in  anhydrons,  small,  very  slender,  oolonrleae,  aiUcy 
needles,  and  may  be  washed  with  cold  water,  and  recrystallised  firom 
boiling  water.  When  heated  at  about  250^,  it  suddenly  liquefies  with 
development  of  heat,  but  \n  ithont  loss  of  weight,  and  becomes  black, 
being  converted  into  a  mixture  of  thallium  mctapkospbate  and  re- 
duced thallium,  TUPaOe  =  2Tir03  -f  Tl,.  If  the  salt  is  quite  dry 
no  hydrogen  phosphide  is  given  off. 

When  exposed  to  direct  sunlight,  tetrathallous  hypopbosphate  be- 
comes indigo-blue  at  the  surface,  as  if  the  same  change  were  pro- 
duced as  under  the  influence  of  heatw  0.  H.  B. 

Molecular  Weight  of  Ferric  Chloride.  By  P.  T.  ]\ri  i.lfr 
(Coi/tpl.  rerul.j  118,  644 — G46). — The  author  ha.s  determined,  by 
Raoult's  ebullioscopic  method,  the  molecular  weight  of  uniiydrous 
ferric  chloride  in  solution  in  alcohol  and  ether.  The  results  are 
ipven  in  the  following  table,  p  bt  ing  the  weight  of  ferric  chloride  in 
100  grams  d  the  solvent,  E  the  rise  in  the  boiling  point,  and  M  the 
molecular  weight  given  by  the  expression  M  =  KpjE,  in  which  K  is  a 
constant  with  the  value  11*5  in  the  case  of  alcohol  and  21*1  in  the 
case  of  ether. 
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Ethereal  SoltUum. 
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It  is  clear  that  when  dissolved  in  l)oiIin!^  alcohol  or  ether,  the 
molecular  weight  of  ferric  chloride  is  represented  by  the  formula 
FeCIf.  In  the  elliereal  solution  the  molecalar  weight  is  lower  the 
more  dilute  the  solution.  G.  H.  B. 

Alloys  of  Nickel  and  Iron.  By  V.  Osmovd  (Compt.  reml.,  118, 
532 — 584). — The  alloys  investigated  had  the  following  composi- 
tion : — 

A.       C.       B.       Ch.      J.       K.      L.      M.  N. 
Carbon....    019   a-13  019   017  023   0-19  0*1^  0*14  016 
Silicon..*.    0:n    0  28   0*20   0-28   024   0-27   0*80   038  0*31 
Manganero.    079    0  72   0'65   0*68   0-93    0  93    100    ORG  108 
Nickel....    0-27   094   382    765  15*48  19-64  24<51  2907  49*65 

A  shows  three  points  of  transformation,  namely  at  775— 765^ 
715—695*'  and  645—035%  and  C  shows  three  points,  at  755—745°. 
695—685%  and  ^25— 615'.  In  tlie  case  of  E,  the  second  and  third 
points  coincide  at  645 — (^35°,  whilst  the  first  falls  to  565—550;  in 
G,  the  second  airl  fhinl  points  coincide  at  515 — 505°,  and  the  first 
point  either  disappiai-s  or  coinciilos  with  the  other  two.  As  tlie  pro- 
portion of  nickel  increases,  the  single  point  at  which  heat  is  developed 
dnrinff  cooling  becomes  lower  and  lower ;  it  is  130 — 120**  in  the  case 
of  J,  85 — 65^  in  the  case  of  K,  and  the  change  is  not  complete  even 
at  the  ordinaiy  temperature  in  the  case  of  L.  M  slinws  no  upprociable 
development  of  licat,  bnt  N  shows  n,  point  at  380 — from  its  posi- 
tion and  feeble  intensity,  liowever,  this  seetils  to  correspond  with  the 
known  point  of  tmn^fgrmation  of  nickel. 

The  rate  of  cooling  and  the  initial  temperature  have  much  less  in- 
flnence  than  in  the  case  of  hard  steels  or  of  alloys  of  iron  with  tung- 
sten and  chiomiom. 

The  appearance  of  magnetic  properties  seems  to  coincide  with  the 
second  point.  The  alloys  from  A  to  L  are  stron^^Iy  mngnetie,  but 
fn>m  G  the  maqnetism  decreases  and  M  is  almost  no n- magnetic.  In 
K,  however,  the  magnetism  reappears.  L  is  non-magnetic  above  50', 
bat  becomes  magnetic  between  this  tem(>eratai*e  and  0**. 

In  J,  K,  and  L  the  allotropio  change  is  accompanied  by  a  great  in- 
crease in  hardness,  and  the  hardnes.s  corresponds  with  magndtio 
polarity  as  in  the  case  of  tempered  steel.  Both  hardness  and 
polarity  seem  to  correspond  with  incomplete  transformation. 

C.  H.  B. 

Purification  ol  Thorium  Oxide.    By  P.  Jaxxascu  {ZcU. 
Chem.,  6,  175). — The  method  of  prepai-in^  pui'e  thorinm  oxide,  re- 
gwrded  a»  new  by  Bottinger  (this  vol,  ii,  238),  had  already  been 
Qsed  by  the  antlior,  Locke  and  Lesinsky  (this  to!.,  ii,  52). 

0.  F.  B. 

Compounds  of  Thorixiin  Oxide  with  Phosphoric  and  Vanadio 

acids.  By  C.  VoLCK  (Zeit.  anorg.  Chr.n  ,  6,  KU— 167).— By  adding 
a  rather  dilute  solution  of  orthoplios])lioric  acid  to  a  dilntc  solution 
of  thorium  chloride,  a  w  hite  iloeculent  precipitate  is  obtained  soluble 
in  acids  I  it  has,  wJicn  dried  at  100',  the  composition  ThO^.P-^Oj  + 
2H|0  or  Th(HP04)3  +  H,0,  and  loses  all  its  water  at  220^  If 

22—2 
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sodiim  ]i1iosphate  is  used  to  |m  ipitate  the  thorium,  the  precipitate 
is  always  coiitauiinaled  with  hodiuui. 

By  adding  an  8  per  cent,  solution  of  amtiumiimL  metavandate  to  a 
dilute  solution  of  tbaUinm  cKloride,  a  greenish-yellow  precipitate  is 
-jbtaiiiod.  soluble  in  adds  ;  wli- n  ih  ied  at  100*,  it  has  the  composition 
ThO„V,0.  +  6H,0  or  Th(HV04),  +  5H,0.  C.  F,  B. 


Mineralogical  Chemistry. 


Minerals  of  the  Serpentine,  Chlorite,  and  Mica  Group.  By 
ii.  Bt!A!  N-s  (Jahrb.f.  Jiin.,  1894,  i,  Mem.,  205— 244) —T lie  author 
adversely  ciiticises  the  method  of  iuvestigation  employed  by  F.  W. 
(JiiuktJ  and  E.  A.  Schneider  (Abstr.,  1893,  ii,  78)  in  their  researches 
on  the  constitution  of  the  natural  silicates.  He  is  of  opinion 
that  the  hydrogen  chloride  gas  used  was  not  ahsolutelj  dry, 
and  that  that  fact  militated  against  the  value  of  the  theoretical  views 
of  Clarke  and  Schneider.  His  own  theory  is  tliat  the  eiitii  e  chlorite 
group  is  formed  of  several  families  existing"  in  niorphotropic  relations. 
The  individual  families,  whose  representatives  may  be  taken  to  be 
clinochlore,  pcnnine,  leuchtenbergite,  and  corundophilite,  consist  of 
several  members  existing  in  isomorphous  relations.  These  members 
in  isomorphous  admixture  invariably  form  minerals,  a  part  of  Uie 
magnesia  being  replaced  by  ferrous  oxide,  and  of  the  altuniua  by  ferric 
oxide,  or  by  chromic  oxide,  Ac.  The  micas,  he  believes,  also  form  a 
morphotropic  group*  B.  H.  B. 

Meeradhaum  ttom  Bosnia.  By  M.  KiSpatic  (Jahtl,  /.  Miu., 
1894,  i,  Ref.,  443,  from  Verhandl,  k.  le.  geol.  BeiduanH.,  1893, 
241-^242). — At  Ljubi6-planiua  near  Prnjavor,  in  Bosnia,  meei*8chaum 
occurs  with  impure  .magnesite,  and  has  the  following. composition. 

BiOf.       IfgO.      FeaOb>       HfO.  TotsL 
6109      25-87      2-59      1047  100^ 

B.  H»  B« 

Chemical  Investigation  of  Topaz.   By  P.  Jannasch  and  J. 

f.o  KK  (Zeit.  'i'i'>rg.  Chew.,  6,  168 — 173). — This  paper  describes  only 
the  determination  of  the  amount  of  water  contained  in  crystals  of 
topaz  from  different  localities  ;  this  ranged  from  0  80 — 2  69  per  cent. 
A  horizontal  tube  was  used,  with  a  bulb  near  one  end,  and  a  layer  of 
dry  lead  oxide  in  the  longer  limb,  which  was  connected  with  a  calcium 
cli  loride  tube.  The  powdered  mineral  was  mixed  with  dry  lead  oxide, 
and  the  mixture  placed  in  the  bulb  and  fused,  while  a  current  of 
dry  air  was  aspirated  thronofh  the  apparatus.  The  increa'?e  of  weig'ht 
of  the  calciam  chloride  tube  gave  the  amount  of  water  in  the  mineral. 

C.  F.  B, 

Artificial  Preparation  of  Beryl.  By  H.  Trai  be  (JaJirb.  j.  Min,, 
1894,  i,  Mem.,  275— 276)  .--The  author  has  obtained  oryataUised 
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beryl  bj  a  inelbod  similar  to  that  employed  by  biin  in  the  preparation 
of  sine  silicate.  It  oonsisted  in  precipitating  the  silicate  in  an 
amorpbons  state  from  an  aqneons  solution,  and  then  melting  it  with 
boric  anhydride  at  a  high  temperature.  On  adding  Hodinm  silicate  to 
a  solntiou  contaioing  3  mola.  of  BeSOi  and  1  niol.  of  Ala(S04)3,  a 
copioas  precipitate  is  obtained,  having  tho  composition  BcsAIaSisO;,  + 
j-HjO.  Six  grams  of  the  carefully  dried  preeinitate  was  mixed  with 
2  o  grams  of  boi  ic  anhydride  in  a  platinum  crucible,  and  heated 
for  three  dajs  to  a  tcmpei^ature  of  1700^  The  prodact  was  dis- 
tinctly crystalline,  colourless  hexagonal  tablets  and  prisms  being 
detected.  Analysis  yielded 

SiOf.  AljO.,.  BsO.  Total. 

67-38         18-61         13*48  99-47 

Beryl  is  thus  a  metasilicate,  as  had  previoasly  been  assumed.  It 
may  possil)ly  b©  regarded  as  a  double  salt,  SBeSiOa  +  AljSijOt  = 
BejAlaSisOis.  B.  H.  B. 

Chemical  Oompotitioa  of  Fyrope  and  other  GametK.  By 

C.  V.  John  (Jahrb.  /.  3/m.,  1S94-,  i,  Ref.,  436—437,  from  Jahrb.  k.  k. 
grol.  Ji'  icJu<(nisf.,  43,  53 — 62). — The  author  has  aTirilvsed  the  typical 
pyrope  from  Merouitz  (I),  and  from  Tribiitz  (II),  with  the  following 
results. 

8iO:.         Al-O,.       CrjOj.       Fe^Oa.      FeO.       MnO.  CaO. 
T.  41-72       21-63       1  OR       1-61       7-53       013  4-34 
II.  41-99      21-25      1  bU      1-84      7'88      0-38  5-38 

M«0.  Total.  Sp.  gr. 

I.  21-42         100-36  3-70 
II.  2012         100  64         3  71 

He  also  gives  the  resnlts  of  analyses  of  garnets  from  Australia,  from 
India»  from  Olapbian,  from  Wiiliamsbnrg,  New  York,  and  from  Bei* 
binya,  in  Hnngaiy.  B.  H.  B. 

Paramelaph3rre.  By  H.  Loretz  (Jahrh.  f.  Min.,  1894,  i.  Ref.,  459  ; 
fmm  Jahrb.  preuss.  geol.  Lantlesanst.^  1893,  1'29 — 137). — The  eruptive 
ruck,  oc  curring  at  Gotteskopf,  near  Ilmenaii,  in  Thuringia,  described 
by  E.  E.  Schmid,  iu  1831,  as  paramelaphyre,  belongs  to  the  porphy> 
rite  g^np.  The  bolo-cfjstalline  groandmass  oonsists  of  plagiodase 
and  orthoclase,  with  occasionally  qoarts.  Magnetite,  or  titaniferons 
magnetite  and  apatite,  ai*e  always  present.  In  the  gronndmass, 
porphyrite  crystals  of  hiotite  occur,  \vif!i,  more  rarely,  plngioclase 
and,  in  unaltered  specimens,  augite.  J^'ive  analyses  of  the  rock  are 
given.  B.  H.  B. 

Eklogite*  and  AmpliibolA  Rooln  of  gtgrxla.  By  J.  A.  Ippen 

{Jahrb.  f.Min.,  18Hi>  Bei,461— 462;  from  Milt  naiurw.  Ver,f,  Sieier* 
mathf  1893,  56—97). — ^The  eklogites  of  the  Bacher  mountains  are 
essentially  mixtures  of  omphacite  and  garnet,  containing  also  horn* 
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blende,  soicite,  zircou,  aud  (j^uartz.  Carefully  isolaied  omphacite 
gave  on  analysis  the  folIowiDg  results. 

SiOj.    ALO3.   FpO.     CnO.      MgO.    Xa20.    K;0.      Ignition.  Total. 
1.  5114   4  35    4  GU    2G  60    1128    1-20   0  4G       0-36       100  04 
II.  51-28    4-28    5  21    18  51    IG  58    1'73    O  So       1-20        99  64 

I.  Omphncifc  fi-om  flic  cklofj^ite  of  St.  Yeit;  sp.  gr.,  3*215.  II. 
Omphacite  from  the  ekiogite  of  Tainach.  B.  H.  B. 


Physiological  Chemistry. 


Digestibility  of  Normal  Oats  and  of  Oats  heated  at  100' : 
Effect  of  Feeding  with  Oats  on  the  Weight  and  Composition 
of  Bones.  By  H.  'Wi  iski:  (Ltmthr.  \\  rsiirJi<'Staf.j  43,  457—475). — 
It  is  fi-equeiitly  assumed  tliat  foods  are  rendered  less  digestible 
throuffh  heating,  owing  to  the  conversion  of  solnble  albumin  into  the 
insoluble  form,  and  the  generally  diminished  digestibility  of  brown  hay, 
pressed  fodder,  <&c.,  as  compared  with  that  of  normal  food,  is  attn* 
buted  to  the  high  temperature  to  which  such  fodder  lias  I'cen  exposed. 
Morgan  {Landw.  Juhrh.^  21,  09)  showed  that  dift'ujive  residues 
l)ecome  considerably  U^'ss  diL,'estible  when  heated  at  125 — 130°,  but  tliat 
a  temperature  of  75"  was  witliout  effect.  Gabrieri*  i*esults  {ihid.,  38, 
69)  indicated  that  steam  at  140*  dimimshed  the  amount  of  digestible 
protein  in  Inpins  by  about  20  per  cent.,  and  that  the  proteids  in  a 
substance  which  was  originally  almost  entirely  digested,  lost  one- 
eighth  of  thoir  digestibility  when  heated  for  eii^ht  hours  at  130 — 140' 
(compare  Stutzer,  Bicd.  Ccnfr.,  1889,  209).  The  question  is  next  con- 
sidered from  another  side,  nauaely,  the  effect  of  heat  on  the  rate  of 
digestion  (compare  Stutzer,  Landw.  Versuchs'Stat,^  40,  173,  311,  and 
317;  Abstr.,  1891,  752;  1892, 1367).  It  is  pointed  out  that  an  in. 
orease  of  the  time  i-equired  for  digestion  is  not  necessarily  a  disad- 
vantage, and  that  substances  may  be  too  quickly  digested.  So  that 
nrtifir>ial  digestion  experiments  are  not  .^iufTicient,  but  must  be  supple- 
mented by  experiments  with  animals  (compare  Neumeister,  Lehrh. 
Physiol.  Chrm.,  1,  3U5;  Atwater,  Zeit.  Biol.,  [2],  1888,  139; 
Chittenden  and  Cummins,  Abstr.,  1885, 569  j  and  Popotf,  Abstr.,  1890, 
1450). 

In  t]ie  author's  experiments,  two  rabbits  of  the  same  litter  were 
fed  daily  with  onts  (8  ^rams),  the  one  with  n(ffmal  oate,  the  other 
M'ith  oats  wliic'li  hat!  been  hi.'itcd  at  100°  succepsivoly  in  dry  air  and 
in  moist  air  (48  hours).  Att«  r  22  days,  the  leeding  was  reversed 
for  a  period  of  18  days.  During  the  first  period,  the  weight  of  the 
rabbits  remained  almost  constant,  and  both  i-abbits  di|[ested  their 
food  about  equally  well.  The  same  results  were  obtamed  during 
the  second  ]>(  rio([  of  the  experiment,  so  that  it  may  be  assumed 
that  the  heated  and  normal  oats  have  about  the  same  value.   It  is, 
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however,  suggesteil,  that  geese,  <^c.,  would  digest  less  heated  than 
normal  com,  as  tlie  com  passes  through  the  whole  digesting  eanal  in 
a  few  hours.  In  the  second  period,  the  digestaon-coefifioient  for  pro- 
tein was  less  than  in  the  first  (with  both  rabbits).    The  feeding  was 

continued  for  some  days  lnTigt?r,  Tintll  tho  rabbits  began  to  leave 
portions  nnf^;it<'n,  when  ihvy  were  killed  and  analysed.  Two  more 
rabbits  ot  the  same  lifter,  which  had  hp'-n  fed  on  hay  and  a  little 
oats  (and  which  had  grown  much  mure  than  those  fed  on  hay  alone) 
were  also  killed  and  analysed  for  oomparison. 

With  the  exception  of  the  amount  ot  fat  in  the  bones,  all  the  rssnlts 
(total  amonnts)  obtained  with  the  normallj  fed  rabbits  (hay  and  oats) 
arc  mnch  higher  than  the  othors.  Thiys  confirms  the  previous  resalts, 
that  oats  withoat  food  <_riving  an  alkaline  ash,  has  influence  on 
the  development  of  the  buncs.  As  rej^ards  the  percentaLT''  results,  it 
IB  bhowu,  as  in  the  previous  experimeiit^,  thai  the  bones,  but  not  the 
teeth,  are  affected.  The  analysis  of  the  bones  indicates  that  there  is 
more  organic  matter  and  leas  mineral  in  the  bones  of  rabbits  fed  with 
oats  alone  tlian  with  those  fed  with  hay  and  oats.  In  the  ash  itself, 
only  the  plios[>horic  and  carbonic  anhydrides  vary  to  any  extent, 
the  phosphoric  anhydride  being  slightly  higher  in  the  bones  of  rabbits 
fed  wirli  oats  alone,  and  the  carbonic  akhydride  being  highest  in  the 
uurixiuiiy  fed  rabbits. 

The  rabbits  were  nine  months  old  at  the  oommenoement  of  the 
ezpenment,  and  therefore  completely  deyeloped  (compare  Wildt, 
Landw.  Versueks-Siai,,  15,  404).   It  is  supposed  that  the  continned 

feedinf^  with  oats  alone  caused  a  diminntion  of  tht;  skeleton,  and 
espeeially  of  mineral  matter.  This  is  due,  as  previously  stated,  not 
to  insaiUcient  lime  in  the  food,  bat  chieily  to  its  acid  nature. 

N.  H.  M. 

Composition  of  the  Skeletona  of  Animals  of  the  Same  Kind 
and  Age,  but  of  Different  Weights.  By  H.  Wsiske  (Landw. 

Versuchs'Staf.,  43,  475 — 480). — Three  rabbits  of  the  same  litter  were 
fed  alike  on  hay  and  oats,  and  killed  when  they  were  107  days  old. 
They  weighed  bDU,  1050,  aad  14yU  grams  respectively.  The  rabbits 
were  analysed,  and  the  results  compared  with  those  previously 
obtained  with  two  other  rabbits  (also  107  days  old),  which  had  grown 
normally,  and  weighed  2020  and  1B90  grams.  The  total  weights  of 
the  skeletons  and  the  percent  of  live  weighty  and  the  composition 
of  the  skeletons,  are  given  in  tables. 

The  results  show  that  in  poorly  developed  rabbits  the  size  and 
weight  of  the  boues  are  less  than  lu  nornially  developed  rabbits,  and 
that  the  bones  contain  less  minerals.  As  regards  the  teeth,  the  differ- 
ence in  weight  is  mnoh  less,  and  there  is  practically  no  difference  in 
composition.  K.  H.  M* 

Influence  of  Subdivision  of  Food  on  Metabolism.  By  C. 
AuKiAN  (Zeit.  physiol.  Chem.j  19,  123 — I'M;  compare  Abstr.,  LSiKS,  ii, 
383). — The  present  experiments,  carried  out  on  a  dog,  confirm  on  the 
whole  the  anthor*s  previoos  conclusions.  The  beneficial  result  of  a 
subdivision  of  the  food  (flesh)  into  several  meals  is  not  dne  to  the 
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increased  consumption  of  prote'id.  as  the  total  nitrogen  in  the  excreta 
is  the  same  as  when  the  diet  is  all  given  in  one  large  meal ;  bnt  snb- 
diTision  of  the  food  lessens  the  amount  of  protrad  wmch  is  decomposed 
into  jiroducts  of  jiutrefaction,  which  are  of  no  nse  in  nntrition.  The 
proteid  absorbed  as  such  is  therefore  increased.  W.  D,  H. 

Metabolism  in  Itsdian  Peasants.  By  P.  Albertom  and  T.  Xovi 
{Pfluger't  ArcJiivy  56,  213 — 246). — The  research  was  carried  out  on  a 
man,  woman,  and  boj  belonging  to  an  Italian  peasant  family,  both  in 
wintin*  and  summer.  The  results  consist  TOiy  Urgelj  of  analytical 
tables  of  the  food  taken,  with  its  heat  valae,  and  the  ontpnt  in  nrine 
and  facers. 

lieceut  writers  liave  iir?ed  that  orpulibriam  is  possible  on  smaller 
quantities  of  nitrogenous  food  than  the  older  physiolotrists  tlioutrht 
necessary.  It  is  pointed  out  that  individual  idiosyncrasy  must  be 
taken  into  account  before  laying  down  a  general  mle,  and  this  is 
emphasised  by  the  fact  that  different  resnlts  were  obtained  in  the 
three  subjects  of  ezperiraent  W.  D,  H. 

Bile  and  Metabolism.  By  C.  Voit  (ZeU.  Biol,  30,  523—561). 
—This  IS  a  republieution  of  experiments  performed  on  two  dogs 
many  years  ago. 

The  amount  of  bile  and  the  time  of  maximum  secretion  were  investi* 
gated  under  a  large  nnmberof  oonditions^different  diets,  and  so  forth. 

Other  excreta  were  in  many  cases  analysed  simultaneously.  Full 
references  nvr  criven  to  previous  work  on  the  same  snbjfcf.  The  paper 
consists  largely  of  elaborate  tables  and  details,  and  L'eneral  conclu- 
sions appear  difficult  to  find.  As  previous  observers  state,  most 
bile  is  secreted  when  the  proteid  in  the  food  is  abundant ;  the 
amount  also  appears  to  vary  with  the  discharge  of  carbonic  anhydnde 
in  the  expired  air.  W.  D.  H. 

Sulphur  in  Human  Muscle.  By  H.  Scei  Lz  ( r/J tiger' s  Arc}uv.t 
56,  208 — ^212).^ — Previous  analyses  of  the  amount  of  sulphur  in 
animui  tissues  (this  vol.,  ii,  bb)  are  here  supplemented  by  experi- 
ments on  human  muscle.  The  arerage  urivesl'l  percent,  of  the  dried, 
or  0*25  per  cent,  of  the  fresh  tissue.  Prolonged  putrefaction  causes 
little  or  no  diminution  in  the  amount.  Traces  only  of  this  sulphur 
are  contained  as  sulpliiito.  but  the  amount  of  snlph ate  appears  to  bo 
somewhat  increased  during  the  process  of  drying  at  110''. 

W.  D.  H. 

Estimation  of  the  Volume  of  the  Blood  Corpuscles  and 
Plasma.  By  E.  Bisbnacki  (Zeit.  physiol  Chem.,  19,  179— 224).>- 
Hamburger  (Abstr.,  1893,  ii,  426)  lies  pointed  out  that  so-called 
**  phyRiologioal  saline  solution  "  is  l>y  no  means  an  indifferent  fluid  to 
red  blood  corpuscles,  and  thus  lileibtren's  Tnetliod  (ibid.,  .S31)  for  the 
est  iTTintion  of  i lie  relationship  between  plasma  and  eorpnscles  is  un- 
trustwortiiy.  The  present  eommnnication  points  out  another  source 
of  error  in  the  use  of  the  centrifugal  machine. 

Defibrinated  hlood  yields  more  sediment  than  blood  in  which 
coagulation  has  been  prevented  by  an  oxalate.  The  amount  of  secli* 
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meat  is  also  increased  by  dilutiog  it  witb  "physiological  saline  solu- 
tion.*' These  differences  appear  to  be  dne  to  the  changes  in  the  sise  of 
the  corpnBcles  (shrinkage  and  swelling),  and  also  as  to  whether  or 
not  Uiey  are  collected  into  rouleaax. 

The  nse  of  tlio  centrifuL'''!  Tnu'-liinc  appears  to  exaggrertite  ihe^e 
differences,  and  in  botli  dt  tibrmated  and  oxalated  blood  (normal  and 
pathological)  the  sediment  is  lessened  as  compared  with  specimens 
where  the  corpuscles  are  allowed  to  settle  without  the  use  of  centri- 
fngal  force.  W.  D.  H. 

Fibrin  and  Fibrinogen.   By  J.  J.  Freperikse  {Zeit.  physiol. 

Ch&ni.,  19,  143 — 16r^). — The  view  of  blood  rongnlation  nrrred  by 
Pekelbaring,  Lilienfeld,  and  otliers.  tbat  fil)rin  n]-i<_n'n'it t  s  l)j  the 
interaction  of  tibrinogen  and  a  calcium  compound,  ul  uuclcu-ulbumin, 
is  urged. 

The  presence  or  absence  of  seram.globnlin  in  snch  mixtures  makes 
no  difference  in  the  amount  of  fibrin  formed. 

Hammarsten's  statement  that  the  fibrinogen  molecule  is  split  into 
fibrin  or  coagulated  prote'id  nud  ;i  soluble  glohnlhi  hy  tlie  action  of 
lieat  or  of  fibrin  ferment  i.s  contixiued.  The  .same  decomposition  of 
the  hbriuogen  molecule  is  brought  about  by  the  action  of  dilute  acetic 
add.  W.  D.  H. 

Levnlose  in  Diabetes.  By  J.  B.  Hayckaft  (Zeit.  physiol.  Ohem,^ 
19,  137 — 141 ).— Patients  wifb  chronic  diabetes  can  burn  off  50  grams 
of  levnlose  per  diem,  in  some  acute  cases,  a  part  of  the  levulo.se 
given  is  burnt  off.  a  part  is  changed  into  dexti'ose,  and  a  third  part 
passes  as  such  into  the  urine. 

Rabbits  can  make  glycogen  from  levnlose,  the  glycogen  so  formed 
aconmnlating  in  the  liver  (compare  Voit,  Abetr.»  1892,  902). 

W.  D.  H. 


Chemistry  of  Vegetable  Fhyeiology  and  Agrienlture. 


YeaetB.  By  P.  Hautefeuille  and  A.  Pkrrev  (Coinpf.  rend.,  118, 
589 — 591). — The  yeasts  that  produce  the  fermentation  of  the  wines  of 
Cotes  de  Nuits  and  lieaune  may,  with  scarcely  any  exceptions,  be 
divided  into  three  gi*oups.  The  tirst  group  consists  of  apiculated  yeasts, 
which  produce  fermentation  at  the  ontsetk  and  in  some  cases  complete 
it.  The  second  group  consists  of  ellipsoidal  yeasts  more  active  than 
the  first  group.  They  complete  the  fermentation,  and  in  the  later 
stafzes  completely  displace  the  apicnlated  yeasts,  probably  because 
the  latter  lose  their  fecundity  after  a  certain  number  of  generations. 

The  third  grotip  consists  nf  ellipsoidal  jejusts.  which  in  a  neutral 
or  slightly  acid  most  beituvu  rather  after  the  manner  of  high  yeasts, 
and  acquire  a  rose  or  wine-red  odomtion.  Tbey  are  generally  pi-e- 
sent,  but  seem  to  have  little  activity,  although  in  one  case  they 
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produced  lermentatioxi  without  the  help  of  other  yeasts ;  thej  show 
marked  power  of  spomlation  during  their  most  active  period,  and 
even  in  a  medium  yerj  farourable  to  nutrition,  the  spornlation  takes 
place  in  the  same  manner  as  in  the  case  of  apionhited  yeasts. 

C.  H.  B. 

Proteolytic  Ferments  in  Seedlings.  By  R.  Neumeister  (Zeit. 
Biol.y  30,  447 — 463). — Gorup-Besanez  was  the  first  to  st^te  that 

Proteolytic  and  other  ferments  may  be  obtained  from  growing  plants. 
*his  observation  has  been  confirmed  by  some  and  oontntdicted  by 

others.  The  cause  of  this  discrepancy  is  to  be  found  in  the  fact  that 
different  plants  have  been  used  by  different  observers,  and  that  the 
Tnotliorlv;  employed  are  not  calculated  to  settle  the  question  definitely. 
The  mere  occurrence  of  albumosos  and  peptones  in  ai-tificial  diges- 
tive mixtures  have  in  some  imjtauces  been  dne  to  the  hydrochloric 
acid  used,  and  not  to  any  ferment. 

In  the  present  experiments,  advantage  was  taken  of  the  circnm* 
stance  that  fibrin  possesses  the  power  of  absorbing  ferments  from 
their  solations.  Aqueoas  extracts  of  the  seedlings  were  made;  these 
were  acid,  and  fresh  fibrin  was  soaked  in  them;  the  fibrin  was  then 
removed,  and  placed  in  acid  and  alkaline  mixtures,  and  the  results 
observed,  control  experiments  with  acid  and  alkali  alone  being  also 
performed. 

Certain  seedlings  (barley,  pop[)ji  maisee,  wheat,  rape)  contain  fer- 
ment  which  dissolves  prote'id.  It  is  not  foimed  in  the  earliest  stages, 

but  increases  as  the  plant  grows,  and  is  very  abundant  when  the 
latter  has  reached  the  height  of  15 — 20  centimetres.  This  ferment 
works,  like  pepsin,  only  in  acid  liquids,  but  hydrocliloric  acid  destroys 
it ;  a  vegetable  acid  like  oxalic  acid  is  necessary.  It  was  nob  found 
in  lupins,  vetches,  peas,  rye,  or  oats. 

The  plants  during  growth  yield  peptone,  formed  from  pre-existing 
jODteid,  and  there  can  be  little  doubt  that  the  ferment  described  plays 
a  part  in  its  production,  and  that  the  peptone  assists  in  the  nutrition 
of  the  seedling.  W.  D.  H. 

Presence  of  Saponins  in  Plants,  and  their  Determination. 
3y  T.  P.  Uanausek  {Ann.  Agmn.,  20,  62—63;  from  Ohem.  Zeit.,  ^16, 
Koe.  71,  72). — ^Authorities  are  not  agreed  as  to  the  poisonous  pro- 
perties of  corncockle  seeds  (^Agrosiemma  githogo).  Recently,  C. 
Kornauth  and  A.  Arche  have  pi-oved  that  pijjs  may  bo  fattened  on 
these  seeds,  which  have  for  them  the  same  nutritive  value  a**  bailey. 
Other  ohservcrs  consider  the  seeds  injnrions,  and  maintain  tliat  where 
DO  harm  uccurs,  it  i.s  because  the  bapouins  are  iii  gimt  pai't  decom- 
posed by  the  digestive  juices. 

The  most  important  saponins,  those  characterised  by  Kobert, 
may  be  sought  V^y  the  following  microchemical  reactions.  Rosoll 
employed  concentrated  sulphuric  acid.  The  root  of  saponaria  and 
the  bark  of  Qm'llajay  when  treated  with  this  rcaL^eiit,  show  the  con- 
tents of  eertjiiii  ])arenchyina  tissue  to  be  eoloured  yellow,  red,  and 
violet  successively,  but  this  reaction  is  also  observed  by  concurreut 
action  of  the  sulphoric  add  on  albumin,  sugar,  pipcrine,  oo.  A  better 
plan  is  to  use  a  mixture  of  equal  parts  sulphuric  acid  and  alcohol. 
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Sometimes  heat  is  necessary  to  produce  the  thi'ee  colorations ;  a  solu* 
tion  of  ferric  chloride  Urns  produces  a  brown  or  Ui&e^brown  precipi* 
tate.  The  richer  the  drug  in  saprotoxiiiB,  the  more  does  the  blae 
colour  pi*edominate.  This  method  has  been  tried  with  saocess  on 
corncockle  seeds,  Dianthtu  seeds,  fruits  of  Sopindus^  Saponaria^  and 
EsrvI''ntHf>,  roots  of  Saponaria,  Senega^  Folyyala  major,  and  Amara^ 
autl  bark  of  Quillaja.  In  Folygala  root  the  sapouins  are  contuioed  in 
the  sub-peridermic  cellular  layers.  In  seeds  of  Ayrontemma^  and 
JHantkm^  the  embryo  alone  contains  saponinis.  J.  M.  H.  H. 

Pentosans  in  Plants.  By  G.  dk  Chalmot  {Amer.  Chem.  16, 
218 — ^229). — ^The  author  has  made  a  nnmber  of  determinations  of 

pentosans  in  parts  of  plants  of  different  ages  and  developments*  The 
determinations  were  made  by  a  slight  modification  of  the  method 
described  by  Flint  and  Tollens  (Abstr.,  1893,  ii,  52),  the  mixed 
pentosans  being  estiinated  as  equivalent  io  twice  the  fiiri\iraldehyde 
found.  A  large  number  of  determinations  were  also  made  in  various 
woods,  and  in  the  different  aged  rings  of  the  same  pieces  of  wood. 
The  results  show  that  the  quantity  of  pentosans  increases  during  the 
development  of  the  plants.  Thus  the  young  leaves  of  the  red  oak 
contained  b  per  cent,  of  pentosans,  the  fully  developed  leaves  of  the 
same  plant  i)'77;  axil  ]iarts  of  corn  cobs,  of  whicl)  the  seed  was  in 
the  enrliost  stage  of  development,  contftined  ii9*3  per  cent,  pentosans, 
similar  ripe  col>s  from  the  same  set  of  plants,  33*3  per  cent. ;  and 
similar  resnlts  were  obtained  in  other  cases.  The  determinations  in 
woods  showed  that  the  quantity  of  pentosans  is  increased  duriog  the 
fonnation  of  wood,  but  does  not  alter  thereafter.  The  author  has  not 
been  able  to  trace  any  relation  between  the  percentage  of  pentosans 
in  wood,  and  the  hardness,  toughness,  or  durability  of  the  latter.  The 
wood  of  dicotyledonfn  is,  however,  much  richer  in  {)ento8aus  than  that 
of  conifera),  the  former  containing  fi*om  17  to  25  per  cent.  o£  pen- 
tosans, the  latter  only  about  10  per  cent,  or  less.  The  author  con- 
siders that  the  pentosans  are  not  waste  products,  but  accumulate 
duriog  the  whole  life  of  the  plants  and  probably  act,  in  part  at  least, 
as  reserve  snbstauces.  They  also  seem  to  l)e  of  importance  in  the 
formation  of  wood,  being  specialij  developed  at  this  stage. 

L.  T.  T. 

Occurrence  of  Trigonelline  in  Peas  and  Hemp-seed,  iiy  E. 
ScHDi^zik  and  S.  Frankfukt  (Her.,  27,  769 — 770).— The  undetermined 
base  fonod  in  peas  (Abstr.,  1891,  490)  has  now  been  identified  with 

the  trigonelline  obtained  by  Jahns  (Abstr.,  1886,  85)  from  Trigonella 
seed,  and  shown  by  him  (Abstr.,  1888,  166)  to  be  identical  with 
Hantzsh's  synthetically  prepared  mctliylbetaine  of  nicotinic  acid 
(Abstr.,  1886,  369).  It  (xjcurs,  in  small  qnantity  only,  both  in  green 
and  dried  peas  {Finum  sativum),  and  in  the  ^eeds  of  hemp  (^Cannabis 
$ativa).  C.  F.  B« 

Drainage  Waten  from  Arable  Soila.  Bj  P.  P.  DcHiiuiK 
(Aim.  Agron^  20,  21—42). — ^The  present  paper  records  the  results 
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obtoined  ia  1893  with  the  Bank  water-tight  cases  filled  with  natnrtt] 
soil  and  subsoil,  as  described  in  a  former  paper  ( Abstr.,  1893,  ii,  338). 

The  rainfall  from  November  12,  1892  to  March  2,  1893,  the  period 
to  which  tlic  present  record  refci-.';.  n mounted  to  mm.,  nnd  the 

drainage  water  from  the  case  iiii  ler  bare  fallow  nicasnred  t)')  ")  mm., 
or  nearly  lialf  the  i-aiufall.  This  drainage  water  was  analysed  on  the 
following  dates. 

Ghram.  Kilos. 
Dee.  f>/92.  Nitric  nitrogen  per  litre  0183,  per  hectare  31067 

„    1492.      „         „  „       0157  „  21195 

Jan.  5/98.     „         „  „       0-011         „  O-9G0 

„    20/93.      „         „  „       0009  „  0-945 

Feb.   8/93.      „         „  „       0'078  „         7  020 

Mar.  2/93.      „         „  „        0116  „        20  010 

Thus,  daring  Jannary  and  Febmaiy,  uiti'iiication  was  nearly  at  a 

standstill*. 

The  author  recognises  that  the  lo«8  of  niti-ate^  by  drainage  is  in 
this  first  jeai*  of  ol^ervation  greatly  exaggerated,  the  trituration  and 
awation  of  the  soil,  which  occnrred  daring  the  filling  of  the  caseSf 
haviDg  greatly  promoted  nitrification.  The  figures  given  by  the 
various  cases  hare,  therefore,  bat  a  relative  valae.  The  general 
conclusions  are : — 

The  losses  by  draiimtre  are  qrcatci-  uiulor  l>nrc  fallow,  the  water 
percolating  being  both  more  abundant  and  richer  in  nitrates  than  in 
the  case  of  soil  nnder  crop.  In  the  latter  case,  the  drains  often  do 
not  ran,  and,  when  they  do,  the  water  is  fonnd  nearly  exhausted  of 
nitrates  by  root  absorption.  The  rotation  most  oondncive  to  preser* 
vation  of  nitrate  is  that  which  keeps  the  land  covered  with  green 
vegetation  for  the  longest  period.  Thus  potatoes  or  mangold  grown 
for  seed,  allow  more  nitrate  to  be  washed  out  in  the  autumn  than 
mangolds  grown  for  fodder.  Wheat  after  mangolds,  keeping  the 
groimd  covered  from  April  of  one  year  to  August  of  the  next,  allows 
little  loss  of  nitrate ;  bnt  in  the  eight  months  fallow  before  mangold 
sowing  much  nitrate  escapes,  nnless  a  winter  fallow  crop  be  taken 
daring  this  interval.  J.  M.  H.  M. 

Pentosans  in  Soils.  By  G.  ue  Cilalmot  (Amer.  Chem.  16, 
229). — The  anther  has  estimated  the  pentosans  in  three  soils,  with 
the  following  results. 

Description  Pentosans  ia 

of  «oil.  Humiii.  PentoMmt.     100  parts  humtn. 

Wood  soil   23-42  per  cent.    075  per  cent.         3  2 

Garden  soil   9  85       „         0  .39       „  40. 

Poor  «indy  soil.     2  68      „        0  04      „  15 

L.  T.  T. 

Farmyard  Manure.  By  G.  C.  Watson  (Died.  Cudr.f  1894,  239— 
244). — In  the  winters  1891-2  and  1892-3,  experiments  were  made  to 
ascertain  the  relationship  between  the  food  consumed  by  domest'io 
animals  and  the  manare  they  prodaced.  The  animals  employed  for 
the  parpose  were  sheep,  oows,  calves,  pigs,  and  horses;  the  con- 
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Htiluents  of  the  niiiatire  wore  estimated,  find  appraised  ;  it  was  found, 
genei*allj,  that  tlie  ooosamptiou  of  water  was  not  dependaui  on  the 
amount  of  drj  food  coosamed,  but  on  the  nitrogea  contained  in  the 
fodder. 

The  manurial  values  of  yarions  fodders  were  feand  to  be  as  follows. 

Maize  meal,  5*664  dijllars  por  ton ;  ensiled  pireen  maizp,  1'24;  clover 
bay,  7'554;  cotton-seed  mnil,  '^♦M6  ;  linseed  nioal,  tlesli  mpal» 

35'0t>8;  oats,  G-70;  skmi  milk,  2*108;  timothy  crm^s  hay,  4  G0 ; 
wlieat  bran,  I2  ii01;  wheat  straw,  2*127.  The  values  of  iho  mtrogeu, 
phosphoric  acid,  and  potash  in  each  fodder  are  also  given. 

B.  W.  P. 


Analytical  Chemistry. 


Phenomena  of  Oxidation  and  Chemical  Properties  of  Oases. 

By  F.  C.  PiirLLii*s  (Amer.  Chem.  ,/.,  16,  l»i;^— 187).— A  contribution 
to  the  (jualitative  analysis  of  gases.  The  nnthor  has  carried  out  a 
very  large  number  of  experiments  on  the  phcuoineaa  of  the  oxidation 
of  hydrogea  and  hydimai  bou  ^asus  by  air  iu  the  presence  of  finely 
diviaed  metals  and  other  oxidising  materials.  The  finely  diyided 
metali  coated  on  asbestos,  was  placed  in  a  glass  tube  of  |-inch  bore^ 
and  the  mixture  of  air  and  gas  passed  through  the  tube  while  the 
latter  was  gradually  heated.  The  results  obtaitied  led  to  the  follow- 
ing conclusions:  (1  )  The  temperatni'e  of  oxidation  is  mainly  de- 
pendent on  the  solid  nubstances  with  which  the  gas  is  iu  contact. 
(2.)  Two  phases  are  often,  but  not  always,  to  be  observed  in  the 
process  of  oxidation.  As  the  temperature  rises,  a  point  is  reached  ai 
which  a  minute  and  scarcely  recognisable  trace  of  carbonic  anhydride 
appeal's ;  after  this  slow  oxidation  has  <X)titinaed  for  some  time  and 
gradually  increased  during-  a  v\<v  in  tempemturo  of  20°,  or  30°,  or 
even  mure,  a  sudden  and  int* nsc  reaction  occurs  ;  very  often  the 
first  alow  oxidation  is  not  observed.  (3.)  The  oxidation  of  a  hydro- 
carbon by  air,  nnder  conditions  similar  in  all  respects,  does  not 
always  occur  at  the  same  temperatare,  the  variation  in  initial  oxidi^ 
tion  temperature  observed  being  sometimes  considerable  (in  some  of 
the  experiments  exceeding  50*).  A  variation  in  the  proportion  of 
inflammable  gas  and  air  does  not  seem  materialh'  to  influence  the 
oxitlation  temperature.  (4.)  The  pai*athns  are  the  most  stable 
towards  air  in  presence  of  palladium ;  acetylene  and  carbuuic  oxide 
stand  next  in  order;  the  olefines  are  the  most  easily  oxidised. 
(5.)  Of  the  members  of  the  same  homologous  series,  the  lower  are 
the  more  stable  towards  oxidtdng  influences.  (6.)  Hydrogen  stands 
alone  among'  combustible  gases  in  undergoing  oxidation  under  the 
influence  ot  palladium  coated  asbestos  in  the  cold.  (7.)  Oxidation 
of  gaseous  hydrocarbons  in  excess  uf  air  involves  the  siumltaneoas 
formation  of  carbonic  anhydride  and  water;  no  Beluctive  oxidation 

takes  place,  but  oxidation  is  complete  (that  is,  yields  only  carbonic 
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anbydride  and  water),  even  though  a  considerable  portion  of  tlie 
hydrooarbon  may  eBcape  unchanged.  With  msnfficient  air  supply, 
the  carbonic  anhydride  may  be  partly  replaced  oarbonic  oxide. 
(6.)  As  regards  oxidising  power,  the  metals  experimented  with  may 

be  nriTiTiged  in  the  following  orvlor,  T^pn-intn'ri!:'  with  the  most  active: 
osmium,  pallfiditim,  platinum  and  ruthenium,  iruiinm,  rhodium,  fjold. 
(9.)  At  a  bright  red  heat,  with  excess  of  air,  palladium  asbestos  causes 
oxidation  of  all  hydrocarbons  as  efficiently  as  does  ignited  oxide  of  cop- 
per. ( 10.)  The  proportion  of  finely  divided  metal  need  upon  the  aebestoe 
seems  to  be  immaterial,  palladiam  asbestos  containing  2  per  cent,  of 
palladium,  being  nearly  as  efficient  as  that  containing  80  per  cent. 

The  anthor's  results  do  not  confirm  Berliner's  statements  that  (a) 
the  catalytic  action  of  each  metal  in  the  case  of  hydrogen  begins  at  a 
tixed  temperature  and  increases  with  rise  of  temperature  ;  (h)  that 
the  oxidation  temperature  for  platinum  foil  is  about  270°,  for  copper 
280*,  for  zinc  350" ;  and  (o)  that  at  constant  temperature,  the  qnan. 
tity  of  water  formed  is  constant. 

The  following  is  a  summary  of  the  results  obtained  by  the  author 
with  pnJfatJiiim  asbestos  and  various  j^ases,  the  fio^nrcs  q"iven  bcin*^  the 
tempoiatures  at  which  oxidation  was  observed  to  commence.  Since, 
as  meurioncd  above,  this  point  varies  considerably  in  different  experi- 
ments carried  out  under  apparently  identical  conditions,  the  lowest 
and  highest  initial  oxidation  temperatures  observed  are  given: — 
Hydrogen,  20°,  55° ;  methane,  404i ,  414° ;  ethane,  450° ;  propane, 
380^  383°;  isobutane,  '220°,  250°;  pentane,  170',  210°;  heptane,  2"0^ 
300°;  ethylene,  180°,  224  ;  propylene,  170°.  200  ;  tpimethyleuc,  260% 
290°;  isobutyleno,  155°,  185°;  acetylene,  .  :\r>\r  ;  benzene,  250", 
290*;  alcohol  vapour,  150°,  240°;  carbon  monoxide,  290  ,  359°; 
xylene  gave  very  varying  results.  From  these  results,  it  is  apparent 
that  Hempel's  method  of  determining  hydrogen  in  the  presence  of 
other  gases,  by  adding  oxygen  and  passing  the  mixture  over  very 
slightly  warmed  ]datinised  or  palladinised  asbestos.  shouKl  give  good 
rpsnlts,  but  that  the  method  cannot  be  safely  extended  to  the  selective 
oxidation  of  other  gases. 

To  determine,  if  possible,  whether  the  dilierunt  initial  oxidation 
temperatures  observed  in  different  experiments  might  be  due  to  lack 
of  uniformity  of  condition  in  the  metal*  coated  asbestos,  experiments 
were  made  on  the  initial  temperatures  at  which  oxidation  of  com- 
bustible gases  was  affected  by  copper  oxide,  lead  chromate^  silver 
oxide,  silver  permanganate,  and  silver  dirhromate.  The  same  varia- 
tions were  liowerer  observe<l,  the  initial  oxidation  temperatures  of 
ctliyleue  by  silver  dichi'omate  varying,  in  different  experiments, 
from  260"  to  320*.  L.  T.  T. 

Phenomena  of  Oxidation  and  Chemical  PropertioB  of  QtmmL 

By  F.  C.  Phillips  (Atner.  Chem.  16,  255 — 277;  compare  pre- 
ceding absti-act). — Among  the  solutions  treated  with  hydrogren,  the 
following  suffered  change: — Palladium  rhfnrid'' ;  slowly,  ])ut  com- 
pletely reduced,  cold,  or  at  100".  I'latinnm  chloride ;  very  slow,  bat 
complete  reduction,  cold,  or  at  100^  Ammomaeal  ^Uver  nitrate  g 
BloDvly  reduced  to  met-al.   Potiusium  ruthematei  slowly  reduced  to 
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metal.  Potassium  permanganate  ;  slowly  reduced,  whether  in  neutral, 
acid,  or  alkaline  solution.  Ferric  ehlonde}  traces  of  redaction  to 
ferrous  chloride  after  sevenil  hours  at  100*. 

Hnssell  (Trans.,  1874,  3)  states  that  silver  nitrate  solation  is  ro- 
dacod  by  hydrogen;  the  author  confirms  Pellet  (this  Joiimal,  1874, 
8t57). 

The  teiiipcnitures  of  rediR'tion  of  nietullic  chlorides  by  hydrosren 
were  found  to  be  as  followB: — Anhydrous  ruthenium  chloride,  190'. 
Gold  chloride,  obtained  by  eraporattng  a  solntion  of  gold  in  aqua 
regia  to  dimness,  150".  Anhydrous  rbodiam  chloride,  200^  Plati- 
num chloride,  obtained  by  evaporating  a  solntion  of  the  melal  in  aqaa 
regia  to  dryness,  bolow  SO"  (with  evolution  of  water  as  well  as 
hvdi'ogon  chloride).  Silver  cliloride,  270— Silver  bromide, 
3;i0 — 'MCf.  Silver  iodide,  35U — 87U^.  Palladium  chloride  was  i-e- 
duced  in  the  coid. 

To  apply  the  reduction  of  palladinm  chloride  as  a  teet  for  hydro- 
gen, the  gas  to  he  tested  is  dried  by  calcium  chloride  and  phosphoric 
anhydride,  conducted  throngh  a  tube  to  the  bottom  of  a  dry  test 
tube  containing  0'2  jfmm  of  palludinra  chloride,  and  then  into  silver 
nitrate  solution.  The  test  tube  should  ho  kept  cold  if  oxrofcn  or 
hydrocarbon  be  present;  otherwise  it  siiould  be  heated  at  -10°  or  .")0°. 
The  precipitation  of  the  silver  as  chloride  will  detect  O  Oo  per  cent,  of 
hydrogen  in  absence  of  oxygen  ;  in  testing  for  such  small  quantities, 
oxygen  should  be  removed  by  contact  with  ferroas  hydroxide. 

Silver  oxide  is  reduced  by  hydrogen  at  100^;  iodic  add  is  not  re- 
duced by  hydrogen  at  *250\ 

Methane  was  found  to  luive  very  little  reducing-  action  ;  potassinm 
rutheuiate  was  slowly  reduced  to  metal.  Chlorine  attacks  methane 
only  at  ttjni{)eratures  above  100"  j  a  mixture  of  methane  and  chlorine 
exposed  over  water  to  snolight  underwent  no  contraction  in  volume 
nor  change  of  colour.  Methane  reduces  silver  chloride  at  414%  and 
silver  bromide  at  439" ;  silver  iodide  volatilises  without  reduction. 

Ft  bane  and  heptane  are  as  stable  as  methane;  propane  and  iso* 
butane  arc  sotnewliat  more  easily  oxidised. 

The  following  fsoiutions  suffered  change  when  treated  ^^  itli  ethyl- 
ene: — Palladium  cJiloride ;  quickly  reduced;  no  carbonic  anhydride 
formed;  aldehyde  prodnoed.  Oold  chloride;  very  slow  reduction; 
no  carbonio  anhydi*ide.  Ruthenium  Mmde ;  bleached  ali«r  prolonged 
contact ;  no  metal  reduced.  Potassium  permanganate  ;  rapidly  re- 
duced. Osmrr  cfi'l ;  quirkly  reduced  to  metal.  I'"(a<<i'itr/i  rnfheui- 
aie  :  qnickh'  redueeil  to  metal.  BnnniiK'  wtitrr:  rapid  hut  incomplete 
absorption.    Ethylene  liberates  iodine  from  iodic  acid  at  about  270*. 

Propylene  is  slightly  more  stable  than  ethylene,  especially  towards 
gold  chloride  and  potassium  mtheniate  solutions. 

Isobntylene  behaves  like  ethylene  and  ]  >  r  >  ]  ylene,  but  from  mercnrouR 
nitrate  precipitates  a  grey  powder,  consisting  of  (or  changing  into) 
mercury.  It  bleaches  iodine  in  potassinm  iodide,  and  cennm  dioxide 
in  sulphuric  acid  ;  neither  reaction  in  shown  by  ethylene  or  [n  opyleno. 

Isobui^lene,  pi-e^^ared  from  isobuty lie  alcohol,  causes  a  white  pre- 
cipitate in  ammoniacal  silver  nitrate  solntion ;  that  from  isobutylic 
iodide  and  potash  dose  not. 
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Trimethjlene  g-ives  reactions  similaT*  to  tliosc  of  the  true  oletines, 
but  is  decidedly  more  stable  towards  inuuy  reagents;  thus,  it  does 
not  reduce  osmic  acid,  potassium  permanganate,  or  gold  chloride. 

The  most  importiknt  reactions  for  diBtingaishin)^  between  defines 
and  carbon  monoxide  are  tho  following  : — (1.)  The  action  of  pal- 
ladium chloride  solution,  which  is  reduced  b^  carbonic  oxide  with 
formation  of  carbonic  anhydride  ;  tlie  If^ttor  is  not  fnrmod  in  the 
caf?e  of  the  olefines.  (2.)  Ammoniacal  silver  nitrate  is  not  altered 
bj  olefiues  containing  not  moi*e  than  4  carbon  atoms,  but  is  reduced 
to  silver  and  ammonium  nitrite  by  carbonic  oxide*  (•!)  Platinum 
chloride  yields  carbonic  anhydride,  but  is  not  immediately  reduced 
to  metal  by  carbonic  oxide.  Ethylene  produces  no  change.  (4.) 
Khodium  chloride  is  slowlj  reduced  by  carbonic  oxide,  bnt  is  not 
altered  by  ethylene. 

The  author  has  failed  to  continn  Odling's  statement  that  methane 
and  carbonic  oxide  react  at  a  high  temperature  to  form  water  and 
acetylene.  A.  G.  B. 

Estimation  of  Water  ia  Hygroscopic  Substances.    By  P. 

Jannasch  and  J.  Locke  (Zeif.  anorg.  Chem.f  6, 174  —  17.')). — A  (J-^'^b® 
of  hard  glap.s  has  one  limb  wide,  the  bend  enlarLrcd  to  a  bulb,  and 
the  other  limb  narrower,  and  bent  at  right  angles  a  little  above  the 
first  bend ;  the  laterally  projecting  end  thus  formed  is  ground  into 
the  end  ol  a  tube  -which  contains  dry  lead  oxide  and  is  connected  at 
its  other  end  with  a  calcium  chloride  tube.  The  sahstance  is  pressed 
between  filter-paper,  and  placed  in  the  U-tube;  dry  air  is  then 
aspirated  over  it  until  its  '.vfi'^'ht  is  constant,  as  determined  by  weigh- 
ing the  tube  every  five  minutes,  the  ends  beinEr  plugged  during  the 
weighing.  Some  dried  lead  oxide  is  then  sliaicen  down  and  mixed 
with  the  substance,  and  the  mixture  heated  with  a  small  flame, 
waved  to  and  fro  (so  that  the  glass  should  not  be  attacked;,  whilst 
the  water  evolved  is  aspirated  by  a  current  of  dry  air  into  the 
calcium  chloride  tube,  and  there  absorbed,  and  weighed.  The  method 
allows  of  the  esfin>atiou  o£  water  in  such  substances  as  calcium  and 
magnesium  chlorides.  C.  }i\  B. 

N«w  Mode  of  Perfoiming  SoblcSeBlng's  Nitric  add  Satlma- 

tlon.  By  L.  L.  DE  KoXINCK  (Zeit.  aiwl  Chem.y  33,  200—205).-- 
The  decomposition  is  effected  in  a  fractionating  flask,  whose  side 

tiil)p  is  1  I  lit  upwards  and  connected  with  a  «;nmll  funnel  by  caoutchouc 
tubing,  which  is  compi*es8ed  by  a  screw  clamp.  The  gas  evolution 
tube,  which  is  of  small  bore,  is  fitted  to  the  neck  of  the  flask  by  a 
rubber  stopper.  It  is  bent  downwards  at  an  acute  angle,  and  is  so 
long  that  its  lower  end  is  75—80  cm.  below  the  bend.  At  its  lower 
end,  it  is  formed  into  a  |—  piece,  whose  Tertical  tube,  6 — 7  cm.  long 
and  7 — 9  mm.  diaraeter,  carries  the  graduated  cylinder  by  means  of  a 
cork  Tinrr  with  radial  notches  on  its  upper  sui*face.  It  rests  on  the 
bottom  of  a  crystallising  pan,  containing  as  much  mercury  as  will  just 
close  the  end  of  the  lon^  tube,  and  the  whole  is  plunged  into  a  large 
vessel  full  of  water.  To  make  a  determination,  40  o.c.  of  ferrous 
chloride  (200  grums  of  iron  to  the  litre),  and  40  o.o.  of  hydtoehlorio 
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aeid  (1*1  sp.  gr.)  are  placed  in  tlie  flask,  and  the  side  tube  is  filled 
with  acid  up  to  the  funnel.  The  liquid  is  then  boiled  until  all  air  is 
expelled  (the  gnulaated  cylinder  being  removed) ;  tlie  nitrate  aoln- 
tion  is  placed  in  the  funnel,  and  the  lamp  i*emoved  ;  the  mercnry 
rises  in  the  tube,  but  tan  never  roach  the  top.  The  nitrate  is  riused 
into  the  flask  with  hydrochloric  acid  witlioiit  admitting  air,  and  the 
nitric  oxide  is  boiled  out,  leaving  the  apparatus  ready  for  the  next 
determination.  It  is  well  to  adopt  Qrandean^s  suggestion  to  com- 
pare the  Tolnme  of  gas  obtained  in  an  analysis  with  that  yielded  by  a 
known  amount  of  a  nitrate  mulcr  the  conditions  as  to  time.  The 
ferrons  chloride  in  the  flask  siilliccs  for  as  rnany  estimations  M'ili 
afford  S()(i — <)()(J  i-.c.  tif  nitric  oxide,  or  oven  I'or  more  if  it  is  reduced 
again  by  adding  hUiiiiiuus  chloride.  It  is,  however,  absolutely  neces- 
sary to  avoid  an  excess  of  stannous  chloride,  and  especially  to  leave 
none  in  the  funnel  and  side  tabe.  M.  J.  S. 

Volumetric  Estimation  of  Phosphoric  acid.  By  A.  F.  Hollk- 
MAX  {Zeil.  anal.  Chem,^  33,  185 — 186). — See  Abstr.,  ii,  490, 

From  phosphates  of  the  form  M'jHPOt,  to  which  state  acid  solutions 
of  phosphates  may  be  brought  by  adding  phenolphtbale'in  and  then  an 
alkali  until  the  change  of  colour  jost  occurs,  the  phosphoric  acid  ia 
compleTcIy  precipitated  hy  silver  nitnitc  in  presence  of  excess  of 
sodium  acetate.  A  known  quantity  of  silver  is  added,  and  the  excess 
is  tilratcil  by  Volliard's  method.  A  large  excess  is  to  bp  avoided, 
as  the  rehult?4  are  then  less  exact.  !M.  J.  S. 

Estimation  of  Graphite  in  Pig-iron.  By  F.  Ii.  CnonArcn 
{J.  Amer.  Ch'-in.  .S'  r.,  16,  104— lUS).  -  The  author  finds  tbat  very 
batisfactor}-  results  may  be  obtained  by  dis-solving  the  metal  in  nitric 
acid  (ftp.  gr.  1*135)  and  collecting  the  insoluble  graphite  and  silica  on 
two  filters  folded  together,  the  outer  one  of  which  serves  as  a  counter* 
poise.  After  drying  at  ICX)*  and  weighing,  the  inner  filter  is  burnt  and 
the  weight  of  the  silica  ascertained.  The  graphite  is  then  found  by 
difference. 

The  teilica  may  also  be  removed  by  treatment  with  nitric  and  hydro- 
fluoric acid.s.  Traces  of  carbon  compounds  may  bo  got  rid  of  bv 
digesting  the  precipitate  with  dilute  ammouia,  or  with  a  mixture  of 
alcohol  and  etber.  L.  di  K. 

Copper  Analysis.  By  J.  hi  Hi  wi  vu^lh  (J.  Amer.  Chttn.  Soc, 
16,  66 — 67,  and  LUem.NGws^  69,  lo,9—  141). — Tlie  author  has  devised 
a  method  by  which  the  great  mass  of  the  predominant  constituents  of 
copper  alloys  or  pig-copper  will  remain  in  solution  and  the  minor 
elements  be  concentrated  in  a  Small  bulk,  and  corresponding  ease  in 
manipulation  be  obtained. 

in  grams  of  copper  is  dissolved  in  nitric  acid,  any  groat  cxeof???  of 
acid  reinoveii  by  evaporation,  and  ammonia  added  until  the  copper 
precipitate  has  redissoi ved.  An  excess  of  barium  hydroxide  is  then 
added  and  the  liquid  filtered  in  about  half  an  honr.  The  precipitate 
is  well  washed  with  dilute  ammonia  to  remove  any  adhering  coppei 
salt.  It  may  consist  of  lead,  bismnth,  tin,  iron,  manganese,  and  anti- 
mooy  ;  ar^^enic  and  phosphorus  are  not  completely  precipitated.  After 
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adding  potBsrinm  ejaaide  to  tbe  ammoniaoal  filtoate,  any  stiver,  zinc,, 
and  cadminxn  may  be  precipitated  witli  hydrogen  Bnlpbide,  The 
treatment  of  the  two  precipitates  is  kft  to  the  discretion  of  the 
operator.  L.  de  K. 

Analysis  of  Pig-Copper,  Brass,  and  Bronze.  I3y  J.  S.  de 
Uenneville  (/.  Amer.  Ohem.  Soc.j  16,  133 — 140). — The  author  has 
stadied  the  behavioor  of  tin  towards  nitric  acid,  and  found  that  when 
the  metal  is  evaporated  with  nitric  acid  for  somo  time,  it  is  com- 
pletely oonverted  into  meiastannic  add,  which  is  insoluble  in  nitric 
aoid,  ammonia,  and  ammonium  nitrate.  If,  when  annljsinij  a  tin- 
copper  alloy,  the  evaporation  is  pnshed  bi^yond  a  certain  ])oint,  the 
oxide  gets  more  or  lets  contaminated  with  copper,  manganese,  iron,. 
&c.,  which  cannot  be  removed  by  washing  with  acid.  If  the  tin  is  in 
0X0068,  any  phosphoms  will  be  completely  i-etained  by  the  metastannic- 
flcid ;  any  arsenio  will  also,  for  the  greater  part,  enter  into  combina- 
tion. These  compounds  are  not  properly  decomposed  by  dig(  stin^^ 
with  solution  of  sodium  sulphide,  but  require  fusion.  Antimony 
behaves  very  similarly  to  tin,  l)nt  its  oxide  is  somewhat  more  soluble, 
particularly  in  dilute  nitric  acid.  It  does  not  retain  phosphorus  to 
the  same  extent  as  tin. 

Am  tin  oxide  obtained  from  a  copper  alloy  must  always  be  pnri6ed, 
and  as  the  separation  of  a  small  quantity  of  antimony  from  a  lary^ 
amount  of  copper,  by  means  of  sodium  sulphide  is,  in  practice,  fnr 
from  snccessfnl,  the  author  stronirly  advises  the  concentration  of  tho 
impuritie.s  in  a  small  bulk  by  his  ammonia- bai'ytft  proce^^s  (see  pre- 
ceding abstract).  L.  i>L:  K. 

Detection  of  .Aluminium.    By  G-.  Xeuvann  (MonaieK^  15,. 

53— 54),'— The  presence  of  a  minute  quantity  of  aluminium  in  ordinaiy 
snrrples  of  potassium  hydroxide  and  sodium  hydroxide  renders  any 
method  of  detecting  the  metal,  in  which  «)ne  nf  these  reagents  is 
employed,  extremely  unsatisfactory.  The  ioliowni^^  is  suggested  as 
giving  tmstwortby  results.  The  iron,  ohiomium,  and  aluminium, 
precipitated  as  oxides  by  barinm  carbonate,  are  boiled  with  barium 
hydroxide  solution,  and  the  filtrate  made  slightly  at  id  with  hydro- 
chloric acid  and  precipitated  hot  with  sulphuric  acid.  The  filtrate  is 
concentrated  and  treated  wUh  ammonia,  when  the  formation  of  a 
white  zone  shows  the  pi^eseuce  of  alumiuiam.  Cr.  T.  H. 

Estimation  of  Kiokel  in  Nickel  SteeL  By  E.  D.  Oahpbell 

(J.  Amer.  Chenu  Soc.,  16,  96—102,  and  Ohem,  News,  69,  i:?9— 141). 
— ^The  sample  is  dissolved  in  nitrohydrochloric  acid,  and  the  ii*on  %\'ith 

traces  of  copper  prccipitntcd  l^y  nu  nns  of  sodium  acotat*.'  and  swdium 
phosphate.  An  uli(|U(»t  p;n-r  of  the  liltrate  is  precipitated,  ^vlliIL'  li'>il- 
in^,  with  potassium  hydroxide,  the  precipitate,  which  cuiitaius  all 
the  nickel,  is  well  washed  and  dissolved  in  dilute  hydrochloric  acid,  and 
the  solution  is  then  digested  with  granulated  lead  toiremove  the  copper, 
and  filtered.  A  solution  of  sodium  phosphate  and  dilute  ammonia  is 
now  added  to  precipitate  the  manganese  and  tmccs  of  lead,  and  the 
whole  mado  up  to  a  definite  bulk ;  an  aliquot  part  of  tho  hitrate  ia 
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used  for  estimating  the  nickel,  ivhieli  maj  be  done  hj  titrating  with 

potasBiom  cyanide,  nsing  cupric  ferrocyanide  as  indicator,  or  by  eleC' 
irolysis.  The  latter  method  is  preferable  when  cobalt  is  suspeoted, 
as  this  will  be  deposited  with  the  nickeL  L.  db  K. 

Estimation  of  Nickel  in  Steel.  By  J.  Westessox  (/.  Amer. 
Chem.  Soc.y  16,  110—112).—!  gram  of  the  sample  is  dissolved  in 
20  C.C.  of  snlphnric  acid  (sp.  gr.  1*16)  and  the  solntion  kept  boiling- 

for  some  time ;  the  iron  is  now  oxidised  with  nitric  acid,  the  excess 
of  which  is  then  expelled  hj  oraporation.  The  residue  is  dissolved  in 
hot  ^y^^ir^\  and  after  tlio  bulk  oi  tiio  acid  has  been  neutralised  with 
sodium  carbonate,  the  iron  is  precipitated  as  usual  with  sodium 
acetate,  but  it  mubt  he  twice  redisaolved  and  reprecipitated.  The 
united  filtrates  are  concentrated  to  400  c.o^  mixed  with  10  c.c.  of 
strong  ammonia,  and  boiled  for  a  few  minutes,  so  as  to  completelj 
separate  the  mangfanese.  (If  ammonia  be  added  to  the  liquid  when 
cold,  the  manganese  will  not  separate  oat^  and  will  interfere  with 
the  estimation  of  the  nickel.) 

The  nickel  is  now  obtained  by  electrolytic  deposition. 

L.  DE  K. 

Eetimation  of  Fotassiiim  Iodide  and  Sodium  Acetate  in  the 
Freaence  of  Complex  Organic  Miztiires.  By  J.  H.  Stbbbins 

(/,  Amer.  Chem,  Soc,  16,  157 — 159). — The  anthor  recommends  the 
following  procefjs  f(»r  the  estimation  of  potas.sium  iodide  and  sodium 
acetate  in  samjiles  of  Tuedicine  : — lU  c.c.  of  the  sample  is  evaporated 
with  .SO  e.c.  of  "20  per  cent,  sulphuric  acid  in  a  lanre  platinum  dish, 
first  on  a  steam  bHth,  then  on  a  sand  bath,  and  tiualiy  charred ;  the 
carbon  is  then  bnmt  off  with  the  aid  of  ammoninm  nitrate.  The  ash 
which  is  left,  consists  of  mixed  potassium  and  sodinm  sulphates,  from 
which  the  metals  are  calculated  by  the  ordinary  indirect  analysis. 
The  iodine  is  estimated  by  diluting  10  c.c.  of  the  sample  with  water, 
filtering  from  any  precipitate,  and  adding  an  acid  solution  of  silver 
nitrate.    •  .  L.  de  K. 

Detection  of  Salicylic  acid  in  Food.  By  E.  P.  Mc  Klboy 
(J.  Amer.  Chem,  Soc^  16, 198 — 20.3).— The  author  tests  for  salicylic 
acid  in  canned  vegetables  as  follows : — The  contents  of  the  can  are 

pulped  in  a  mortar,  water  and  a  little  phosphoric  acid  arc  added,  ilie 
mixture  strained  through  a  bag,  and  the  li(|ui(l  subjecteJ  to  liistillation. 
The  first  fractiou.s  hardly  give  any  reaction  with  ferric  chloride,  as 
the  acid  has  a  tendency  to  accumulate  in  the  later  portions  of  the  dis- 
tillate, and  the  greater  part  of  it  is  left  in  the  distilling  flask.  The 
test  with  ferric  chloride  is  safer  than  tlie  reaction  with  MiUon's 
reagent,  which  sometimes  leads  to  erroneous  results. 

Hoorn  has  found  that  the  distillation  tc  st  is  useless  for  beers,  as  in 
the  })U)ce5-s  of  fermentation  certain  phenol-like  f^nbstances  are  formed 
which  inttrlcre  with  the  reaction;  but  the  author  remarks  that  the 
presence  of  such  compounds  would  also  interfere  with  the  shaking  out 
process.  [Hoorn  has  stated  that  six  beers  all  gave  salicylic  acid 
reaction  when  distilled  with  a  little  sulphuric  acid;  all  were  free 
from  salicylic  acid  when  treated  by  the  shaking  out  process.— Ab- 


uiyiii^ed  by  Google 


^00  ABSTRACTS  OF  GHSMIOAL  PAPKR8. 

stractor.]  The  author  also  uses  a  shaking  out  process  : — ^Tho  beer  or 
wine  is  extracted  with  half  its  volume  of  ether,  the  latter  evaporated 
to  dryness  and  the  residue  taken  up  with  warm  water.  The  solution 
is  then  tested  in  the  usual  way  with  ferric  chloride.  Although  thi* 
process  extracts  tlie  full  amoant  of  salicylic  acid,  the  reaction  is  often 
not  qnite  so  distinct  as  when  the  distillation  process  is  used. 

L.  DE  K, 

Estimation  of  Fat  in  Cheese.  By  S.  Boxdzynski  {Zeit.  anal 
Chem.,  33,  186 — — The  author  emj^loys  for  rheese  the  method 
suggested  hy  Schmid  for  milk  (Absti-.,  1888,  1347),  warming  the 
weighed  quantity  of  finely  powdered  cheese  with  20  c.c.  of  19  per 
cent,  hydrochloric  acid,  until  the  casein  is  dissolred  and  the  f nsed  fat 
floats  on  the  snrface,  «K)  c.c.  of  ethcn*  is  added,  when  the  fat  readilj 
dlMolves,  and,  either  by  the  use  of  the  centrifutral  maelnTio  or  by 
repose  at  40°,  the  two  layers  separate  shHr[)ly.  After  reading  th.» 
volume  of  the  ethereal  solution,  for  wliieh  purpose  the  operation  is 
performed  in  a  flask  with  a  ealibrated  neck,  iu  the  middle  of  which  a 
bulb  is  blown,  20  c.c.  of  it  is  wit.hdrawii  and  evaporated  in  a  tared 
conical  flask.  M.  J.  S. 

BsHmation  of  Indigotin  in  Indigo.    By  E.  Uonath  and  B. 

Strass-i:i;  (Zeif.  nngw.  Chmi.,  ISO!,  11  V) :  47 —oO). — After  review - 
insr  tlie  ehief  methods  in  use  for  the  estimation  of  indigotin,  the 
authors  tinally  recommend  the  following  process  ; — 1  gram  of  tho 
powdered  sample  is  mixed  with  four  times  its  bulk  of  ignited  pumice- 
stone  and  exhausted  in  a  Soxhlet-SEOmbathj  extraction  apparatus, 
fitst  with  warm,  dilute  hydrochloric  acid»  and  then  with  a  mixture  of 
four  parts  of  alcohol  and  one  part  of  ether,  to  remove  indigo*  j^^luten  and 
indigo-red.  The  residue  is  then  extnicted  with  about  'AO  c.c.  of  strong 
sulpliurie  acid  for  about  two  liours  at  80*,  the  apparatus  being  sus- 
f>ended  inside  an  air-bath.  The  solution  is  diluted  with  water  to 
1  litre,  and  100  c.c.  is  diluted  with  400  c.c.  of  water  and  titrated 
with  potassium  permanganate  which  has  been  carefully  clbecked  with 
pure  indigotin  ulider  exactly  the  same  conditions.  L.  db  K. 

Estimation  of  Crude  Fibre.  By  V.  Stein  {Exper.  Stat.  li<curd, 
5,  G13— 614  ;  from  Ugeskr.f,  LandmSnd,  39, 70(5— 707).— The  method 
for  estimating  crude  fibre  in  cereals  is  as  follows.  The  finely  ground 
sample  is  freed  fn)m  carbohydrates  by  treatment  with  malt  decoction 
and  subsequent  washing  with  water;  it  is  then  treated  with  cold 
aqueous  soda  (i  per  cent.),  after  which  it  is  washeil  and  treated 
with  1  ])er  cent,  hydrochloric  acid,  when  it  is  allowed  to  sit  lie.  The 
residue  is  washed,  transferred  to  a  weighed  filter  (free  from  tush j, 
mished  with  alcohol  and  etiier,  dried,  and  weighed.  Nitrogen  and 
ash  are  determined,  and  the  amounts  deducted.  The  results  obtained 
are  higher  than  those  furnished  by  the  Weende  method.  Samples  of 
barley  were  found  to  contain  9*26  to  14*08  per  cent,  of  crude  fibre. 

N.  H.  M. 
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Refraction  Constants  of  Carbonyl  Compounds.  By  B.  NAsim 
and  F.  Anderlini  {Gazzetta,  24,  i,  167 — 169). — The  exceptionally 
high  molecular  refraction  of  nickel  tetracarbonyl  was  attributed  by 
Mond  and  Nasini  (Abstr.,  1891,  1822)  to  the  octavalem  v  of  the 
nickel  in  this  compound.  Gladstone,  however,  is  of  opinion  that  the 
veiT  high  molecular  refraction  of  ferropentacarbonjl  (Abstr.,  1893, 
ii,  254)  is  dae  to  the  peculiar  arrangement  of  the  carbonyl  groups, 
and  not  to  the  presence  of  decavalent  iron.  The  anthors  have 
measured  the  refraction  constants  of  several  carhonyl  compounds,  in 
order  to  ascertrn'n  wlietlior  the  presence  of  a  number  of  carbonyl 
^srronps  in  a  molecule  canHCfl  an  abnormal  increase  in  the  molecular 
rt  fraction  similar  to  that  observed  by  Zecchini  in  the  case  of  the 
phenylamines  (this  vol.,  ii,  2). 

The  measurements  were  made  lor  the  ray  H«,  and  the  resnlts  are 
snmmartsed  in  the  following  table. 


BtttMtSOM. 

d 

HS.*-1  . 

'0*„.«  +  2)d 

Calculated. 

ObMrved. 

Calculated. 

-27 

46-80 

27  98 

27  -28 

34  38 

34  -60 

2a  88 

20  84 

4i>'79 

29-96 

29-90 

Tc'tniclilorotctrakrtohexa-  \ 

S8-87 

82*80 

49-01 

48-82 

Dibromodichlorotetraketo-  1 

95  57 

03  -8 

55-23 

54 -IS 

60  -00 

89-78 

38  60 

86 -4» 

48  91 

The  refraction   constants  of  qumone,  tetrachlorotetraketohexa- 

CO'CO 

methylene,  CCU<qq.q0>CC]s,  and  dibromodichlorotetraketohexa* 

methylene  were  meaanred  in  bensene  solntion;  lenconio  acid  and 
potassium  croconate  were  examined  in  aqueous  solntion. 

Lenconic  acid  combines  with  5  mols.  of  water  of  crTstalllsation  or 
combination  ;  in  aq neons  solution  it  seems  to  possess  the  constitution 

C(OH),<^'^^^  -  ^  since  the  moleealar  refractions  calculated 

^      ^  C(OH),-C(OH), 

for  this  ft  rtnula  which  are  given  in  the  above  table  agree  closely 
with  the  observed  values. 

If  the  atomic  refraction  of  potassium  is  taken  as  8*1 — the  ¥alne 
deduced  by  Gladstone  from  the  refraction  of  potassium  salts — ^the 

toIm  IXTI.  iL  24 
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calculated  molecular  refraction  of  potassium  croconate  becomes  58*20 

for  the  formula  P'*  ~  ^  ;  the  atomic  retraction  of  potassium  must  be 

a 

taken  as  22'5for  tbe  Rim  pic  formula  and  12*40  for  the  /t*  formula  if  the 

ordinary  c msfant  is  assii^ncd  to  the  carbonjl  groups.  The  authors 
uttributt"  the  abnormally  Iul'^i  molecular  refraction  of  this  snbstnnce 
to  tlic  metal  alone,  since  the  measurements  made  on  the  otlier 
carbon vi  compounds  sliow  that  the  presence  of  Rcvorai  carbonyl 
groups  causes  no  abnormal  increase  in  the  molecular  refraction.  They 
do  Bot  deny  that  the  auomalons  results  obtained  with  sach  com' 
pounds  may  be  partly  due  to  the  measurements  being  sometimes 
made  in  solntion,  as  supposed  by  Perkin  (Trans.,  1892,  800). 

W.  J.  P. 

Refraction  Constants  of  FurfaryUc  Alcohol  and  of  Pyro- 
mnoio  acid  and  its  Salts.  By  O.  Gemxabi  {Oagzetta,  24,  i,  246— 
255 ;  compare  folio  win?  abstzact). — ^The  anthor  has  determined  the 
refraction  constants  of  fur  fury  He  alcohol  and  of  pyromacic  acid, 

(HPy),  and  several  of  its  ethereal  salts,  for  the  lines  n«,  H/3,  Hy,  and 
1).    The  results  for  the  ray  Ha  are  sammariscd  in  the  following 

table. 


Sabstaiiee. 


Furfurvlif  alcohol. 

HPjr  in  H,0  

„  EtOU.... 

MePr  

KtPj   

PrPy. 


CUMe^P? 


1 

Temp. 

( 

I 

22  7" 

24-75 

22  -6 

4-1  02 

26*18 

23-5 

1  r,  •  1 

27  1 

21  * 

51  -57 

30  -."W) 

20-8 

69-4 

35-29 

25-9 

«7-» 

39-96 

23-7 

07*0 

39-90 

27  -5 

41*6 

A <<t!ni"  ri'fnietion 
oi  the  furlur^lic 
ozygwL  * 


roiii  /i. 


Fruij 


2-  6 

2  82 

3-  9 
3-77 
314 
3-3 

3  09 
3  44 


0-97 
2  14 
2  14 
74 
•90 
2  18 
2-23 
2  18 


2 
1 


The  constants  for  pyromacic  acid  were  tletermined  in  a  o  '204  per 
cent.  aqueou«  solution  and  in  alcoholic  sohitions  contaiuiiiL'  19  522 
and  2-5-06  per  cent.;  the  values  of  the  latter  solution  are  con^sider- 
ably  higher  than  thase  for  th^  other  two,  which  are  given  in  the 
table.   The  other  snbstances  were  examined  in  the  pore  state. 

W.  J.  P. 


Refraction  Constants  of  Oxygen,  Sulphur,  and  Nitrogen  in 
Heterocyclic  Muclei.  By  R.  Nasini  and  G.  Cakhaua  (Gazzetta,  24, 
i,  256 — 290). — The  authors  have  doterraino  J  the  refraction  constants 
of  a  number  of  substHnces  contaitiin;^  oxygen,  snlphur,  or  nitroj^en  in 
a  cL  sfxj  cliain  for  i  he  rays  Hm,  H^,  Hy  and  D.  The  results  for  tho 
line  H«  are  tabulated  belovr. 
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j 

1 

■ 

1>-           -  . 

\    (fi'  +  z)a 

Atomio  tetne- 

tion  nf  the  S,  N, 
or  O  in  tlie 

I  a 

1 

1 
I 

1 

For  ft. 

* 

For 

21  G 

!     30  -Mi 

18*42 

0-46 

0-78 

1  :  4-tliniothjlfurfiiran. .  .. 

17-7 

4G-75 

28  01 

1  -60 

1  -26 

25  1 

41  -40 

24*18 

11-40 

6*54 

1  :  4MHrneth}ltluophien  ... 

19  0 

57  ST 

i  '0  2 

12-67 

7-26 

21  0 

35-09 

21-39 

3-79 

1  86 

1  :  4>diaiekhylpjrrroUn« 

19-8 

50*88 

29-90 

4*88 

2-10 

]2'4 

40  -72 

2;j-87 

4-42 

2-73 

4H-78 

28-51 

4-88 

2-82 

20  0 

73  03 

41  -36 

'J  -.ii 

4-60 

21  -4 

72-30 

40-01 

8-59 

4-29 

23-8 

44-46 

26  -55 

5  16 

2  -71 

23  0 

67*86 

40-51 

6-76 

2-99 

18*7 

89*82 

28*20 

4*66 

2*68 

3  :  5-I)itiu't1ijIpvra/olf 

25-7 

4«0i 

28-39 

511 

2  -04 

1- Phrny  1-3 :  4HiimetU^-lpjrr> 

Id  4 

92  12 

63*09 

5-96 

3-10 

uzole 

1:4:  5-PhenTlmeUljl- 

22*0 

101*68 

68*68 

6-91 

8*54 

ethylprrjirolt* 

i  :  4  :*3  :  5-Phenjidimethyl- 

19-8 

107  -59 

62*17 

6  09 

3*08 

ethjripjnutole 

The  values  ^\Yen  for  tbiophen  are  calcnlated  from  liasini  and 
ScaIa*B  numbers  (Abstr.,  1887,  754).  3 :  d-DimethjrlpjrrasoIe  was 
•examined  in  an  11*209  per  cent,  benzene  solatiou,  but  all  the  other 

^•ompoQndH  were  examined  in  the  pure  stafo.  The  authors  i?ive  a  full 
discussion  of  the  results,  and  consider  tliat  they  support  the  conclu- 
•^ion  that  hch'ro "yclic  nuclei,  like  furfuran,  pyrazi)le,  Ac.  hfive  a 
ct'uuic  cou?>titutioii  similar  to  that  which  is  by  aome  attribubed  to 
lienzene.  W.  J.  P. 

ConBtitution  of  Benzene.  Refraction  Constants  and  Mole- 
cular Volumes  of  Benzene  Derivatires.  Uy  J.  W.  JiuUm.  }>r. 
Gh'^m.,  [2J»  49,  iiUl— ^Dli  Beu,  27,  106^1083),  See  this  vol., 
1,  36G. 

Bpeotra  of  Tin,  Lead,  Ananio,  Anttmony,  and  Binnnth.  B  j 

H.  Kayskr  and  C.  RuxQE  {Ann,  Fhjs.  rjo^m,,  [2],  62,  93—118).— 
Of  the  elements  of  the  fourth  and  fifth  groups  of  the  periodic 
system,  only  tx.  few  can  be  nfilfsfd  for  Rpectroscopic  measurements. 
UrerruHnium  and  tlie  rare  oariUs  cannot  bo  obtained  in  suthciciit 
quantity  or  purity,  carbon  and  silicon  give  only  very  few  lines,  and 
nitrogen  and  phosphorous  no  lines  at  all.  The  anthers  have  therefore 
confined  their  observations  to  tin  and  lead  in  the  foorth,  and  arsenic, 
antimony,  and  bismuth  in  the  fifth  group,  the  method  employed 
being  that  described  in  former  commnnioations  (Abstr.,  1H93,  ii,  313). 

24—2 
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Begolaritics  similar  to  ihose  observed  in  tlie  spectra  of  other 

metals  belonging  to  the  Kame  g-ronps  in  tlie  periodic  system  were  not 
discovered,  as  the  lines  do  rot  arrnnpr  thcnifiC'lvts  in  srrips.  There 
are,  however,  in  all  these  spectra  grou|  s  «  i  lines  which  are  repented  at 
leatji  three  times  over,  and  between  \vliicii  there  are  constant  differ* 
ences  in  the  Tibration  periods.  H.  C. 

AbBOfption  Spectra  of  Cupric  Bromide.    By  P.  Sabatier 

(Compf.  rend.,  118,  1042 — 1045). — The  aiitlior  has  examined  fhe 
aht:orption  spectra  of  solution's  of  copper  bromide  of  different  concen- 
trations. Very  concentrated  solutions  are  extremely  op!i(|ue  and  only 
admit  of  examination  in  layers  of  less  than  1  mm.  in  thickness.  The 
absorption  spectra  of  sacb  solutions  is  similar  to  that  of  solutions  of 
the  salt  in  sicohol.  The  absorption  for  these  solotions  is  greatest  in 
fhe  green,  and  transmiRsion  is  atamazimom  in  the  red.  As  the 
Folntions  are  dilnted,  the  absorption  in  the  green  decreases  and  that 
in  the  red  increases,  until  with  very  dilute  solutions,  absorptioa  is  at 
a  maiumum  in  the  red  and  very  slight  in  the  green.  H.  C. 

Variation  of  Botatory  Power  under  the  Influenee  of  Tem- 
pqrature.  By  A.  Le  Bel  (Compt,  rend,,  118,  916— 918).— In  order 
to  avoid  the  probable  presence  of  amylic  alcohol,  the  author  has  pre- 
pared RTnylie  isobutylic  ether  hy  the  action  of  amylic  chloride  on 
fioditim  isobutoxide.  The  product  thus  obtained  gives  the  ioUowing 
rotations  in  a  column  200  mm.  long. 

f   65°  15*  -42* 

Rotation   +1"  28'       +1'  13'  +34' 

Hethyiic  lactate  shows  similar  variations. 

*•   100'  15*  -23* 

Rotation   -4*27'      -V  2*  -2*41' 

AU  the  oomponnds  actually  known  to  have  Tariable  rotatory  power 
are  compounds  in  which  the  asymmetrical  carbon  atom  is  united  onlv 
with  a  single  rad  cle  containing  an  atom  of  oxygen  united  with 
another  radicle.  When,  on  the  otli«  r  Imnd,  the  asymmetrical  carbon 
is  Quited  with  two  radicles  of  similar  constitution,  the  variations  of 
the  rotatory  power  become  almost  mi.  The  I'otatory  power  of 
metliylic  tartrate,  for  example,  varies  considerably  with  the  tempei-a^ 
tare,  whereas  the  rotatory  power  of  methjlic  Taleiyltartrato  ia 
[iractically  constant,  md  thetetra-snbstituted  ethereal  salts  of  tartfurio 
acid  show  no  variations  bdtween  10"  and  100\ 

With  a  view  to  ascei'tain  whether  these  wtrinfions  arc  due  ta 
})«tlyniensat!on  or  to  changes  in  the  internal  structure  of  the  mole- 
cules, Kamsay  has  determined  the  molecular  weights  of  bonie  of  the 
compounds.  Propyl  glycol  has  a  quadruple  molecular  weight  at  the 
ordinary  temperature  and  a  doable  molecalar  weight  above  100%  bnt 
the  rotatory  power  does  not  vary.  Etliylio  tartrate  has  a  simple 
molecule  at  about  100"*,  but  probably  polymensea  at  low  temperatures, 
when  the  rotatory  power  is  much  lower.  Amylic  isolmtylic  ether, 
however,  has  a  simple  molecale  between  —23°  and  4-12i>%  and  hence 
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tke  Tariations  in  rotatorj  power  observed  by  the  aatHor  and  hj 
Colson  maat  be  dne  to  internal  changes. 

The  facte  can  onlj  be  reasonably  explained  bj  assuming  that  the 
nnivaleut  anioas  become  immobile  at  \ow  temperatures,  the  molecule 
undergoing  a  kind  oi  internal  congelation.  C.  H.  B. 

The  Voltaio  CliaSii.  Bj  H.  M.  Goodwin  {Zeit.  phytikal.  Ohem , 
13,  577 — 656). — The  antbor  describes  experiments  made  to  test  the 

Taiiditj  of  the  law,  that  the  potential  difference  betvveen  a  metal  and 
n  solntion  depends  on  two  constants — (1)  a  constant  for  the  metal, 
(2)  the  cathion  concenti atiou  of  the  solution.  Two  cuhcs  aro  con- 
sidered: when  the  solution  is  (i)  that  of  a  salt  of  tlie  olectrode, 
(ii)  that  of  a  nparinglj  Holuble  salt  of  the  electrode  in  the  presence  of 
a  soluble  salt  containing  the  same  anion.  The  cause  of  the  difference 
of  potential  is  considered  to  be  the  emanation  of  ions  from  the  metal 
into  the  solution  until  the  ion  pressure  (p),  together  with  the  electro- 
static attraction  of  the  metal  for  the  ions  — — ,  is  eqnal  to  a  valno 
P,  constant  for  tho  mctjil.  If  the  pressure  jt;  wore  or:i:;irm]1v  rrrcater 
than  P,  then  the  metallic  ions  would  be  deposited  upuu  tlio  laetal 
until  2*  ~  /(*)  =  P »  /(*)  being  in  this  case,  of  course,  a  repulsive 
force.  Stuting  from  this  view,  and  equating  the  change  of  voluroe 
energy  to  that  of  electric  energy,  a  value  is  obtained  for  the  potential 
difference.  As  in  the  experimente,  the  £.ll.F.of  a  cell  with  the  same 
electrodes  in  different  solutions  was  employed,  the  final  equation  is 

independent  of  P ;  E.M.F.  =  jj-^  log,      where  n«  is  valency  i  f 

metal,  and  pt  the  ion  pressure,  and  the  electric  equivalent 
96,450  coulombs.  A  number  of  experiments  follow  with  a  chain  of 
the  nature  of  Case  I — ^thallium,  thallium  chloride,  and  potassium 
nitmte,  thallium  chloride  and  potassium  chloride,  thallium — and  the 
observed  values  agree  well  with  these  calculated  by  the  formnla 
developed,  as  is  also  the  case  when  the  salts  of  other  metals  are  sub- 
stituted for  those  of  potassium.  For  the  consideration  of  Case  II, 
two  chains  of  zinc,  zincic  chloride,  mercurous  chloride,  aiercury,  with 
varying  oonoentiations  are  opposed,  and  the  observed  and  calculated 
values  compared  and  found  concordant.  A  number  of  changes  are 
made  which  sliould  theoretically  have  no  eOfect  on  the  E.M.F.,  such  as 
substitution  of  bromides  for  chlorides,  of  silver  and  silver  chloride  for 
mercury  and  mercnrous  chloride,  Ac,  and  the  results  found  as  pre- 
dicted. In  the  thii  d  poi-tion  of  the  communicai^inn,  the  author  points 
out  a  method  for  the  determination  of  the  solubility  of  salts  by  the 
measurement  of  the  E.M.F.,  and  the  results  thus  obtained  are  compared 
with  those  dednoed  by  other  methods.  In  the  case  of  veiy  insoluble 
salts,  such  as  silver  iodide^  very  different  results  are  obtained  by  the 
different  methods.  The  author  considers  the  E.M.F.  method  the  best 
when  the  sohibility  is  below  01  x  1*)'*,  but  for  higher  solubilities 
he  regards  the  conductivity  method  as  preferable.  L.  M,  J. 

Oopper  Electrolysis  in  a  VaeuiinL  By  W.  Gankoh  (Proc. 
JZoy.  £foe.,  56,  66— — It  is  known  that  copper  sulphate  in  solution 
dees  not  conform  rigorously  to  the  simple  form  in  which  Faraday's 
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law  of  electrolysis  is  generallj  expressed,  and  it  bas  been  shown  by 

Gray  thattbe  copper  deposit  is  heavier  the  higher  the  current  density 
and  the  lower  the  temperature,  an  explanation  of  this  being  ^iven  in 
the  fact  that  ropper  dissolves  to  a  very  apprecinhle,  nlthoun-h  variable, 
ainouut  in  solutions  of  copper  sulphate.  According  to  8<jiiiisrer,  it  is 
probably  the  oxygen  of  the  air  present  in  the  solution  tiiat  causes  this 
chemical  corrosion,  and  hence  it  was  of  interest  to  examine  if  any 
difference  conld  be  fonnd  between  the  weights  of  the  deposita  of  two 
copper  yoltameters,  one  of  which  wonld  be  placed  in  a  vacnnm. 

The  author  shows  that  with  two  copper  voltameters  containing 
freshly  made  neutral  solution  of  copper  sulphate,  one  of  which  is 
tinder  reduced  pressure,  the  other  conditions  Ixiiig  comparable,  the 
copper  deposit  in  the  partial  vacuum  is  higher  than  the  deposit  under 
the  atmospheric  pressure,  bnt  the  peroentage  difference  is  not  con- 
stant. If  a  little  free  solphnrio  aeid  be  add^  to  the  air  solntion,  the 
percentage  difference  is  more  constant  and  higher  than  before.  The 
addition  of  acid  to  both  voltametei-s  causes  the  perccntnge  difference 
to  be  constant  within experiraentol  errors.  Under  this  hist  condition, 
for  current  densities  above  0*01  ampere  per  sq.  cm.  of  active  atli  >de. 
there  is  no  practical  difference  between  the  two  deposits,  but  for 
densities  below  Od  ampere  per  sq.  cm.,  the  vacnnm  deposit  is  ver)  ap- 
preciably higher  than  the  air  depodti  A  enrve  drawn  representing  the 
deposits  obtained  in  a  vacnnm  at  different  current  densities  is  moire 
regular  than  the  air  curves,  and  for  densities  below  0*01  ampere  per 
sq.  cm.  is  approximately  a  straight  line.  M.  C. 

Specific  Heats  and  Latent  Heats  of  Change  of  State  of  Solid 
Silver  and  Copper  Sulphides  and  Selenidea.  By  M.  Beli  ati 
and  S.  LussAMA  {Zeit  Kryst.  Min.,  223,  167^170;  from  Atti  IMt, 
Venet  (6),  7,  1051). — The  remarkable  anomalies  in  the  electrical  re> 

sistances  of  silver  and  copper  selenides  at  difTcront  temperatures 
observed  by  the  authors  (Jtti  Istit.  Veyiet.  (♦'>),  6,  189)  have  led 
them  to  investigate  the  rate  of  heating  and  cooling  of  the  siilj)hides 
and  selenides  having  the  composition  CusS,  Ag^S,  CuaSc  and  AggiSc  ;  it 
was  thereby  ascertained  that  these  snbstances  change  into  physically 
isomeric  forms  at  definite  temperatures.  The  change  is,  of  course,  ac- 
companied by  the  development  or  absorption  of  heat,  and  the  different 
physical  modifications  have  different  specific  heats.  The  following 
table  gives  the  heat  of  conversion,  X,  in  small,  mean  calories,  and  the 
two  specific  heats,  7  just  below  the  temperatai^  of  change  and  71 
just  above  that  temperature. 


Substance. 

1 

7- 

1 

110' 
133 
1  u:i 
175 

u-405 

r>(Hi 

0  -oosor* 

0-06836 
0  13l«.j 
0*08914 

0  08505 
0-06843 
0  1 5330 
0  083^ 

The  anomalous  changes  in  the  electrical  resistances  of  those  sub* 
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stances  with  temperature  are  thus  explained  by  their  peculiar  bebaTiour 

towardB  lu  at ;  it  is  noteworthy  that  tbe  elcr  trical  resistunro  and  the 
specific  he  at  i«f  silver  sulphide  have  constant  values  from  79*^  to  176% 
the  temperature  at  which  change  of  state  occurs.  W.  J.  P. 

FnslUlily  of  Miztoxes  of  Salts.  By  H.  Lb  Chateuer  (Compt. 
rend.,  118,  800 — 604)* — ^Mixtures  of  salts  ca^mble  of  forming  doable 

salts  correspond  with  aqneous  solutions  of  salts  which  form  hydrates, 
and  the  author  has  previously  shown  t  h  it,  in  the  case  of  the  latter,  each 
di£fei*ent  compound,  or  each  different  j^tate  of  the  pamc  compound, 
has  a  distinct  curve  of  solubility.  It  follows  that  salts  capable  of 
forming  a  single  definite  compound  wiii  iiave  a  curve  of  fustbiiity 
coBsitting  of  three  parts,  one  corresponding  to  the  crystallisation  of 
one  of  tilie  salts,  the  second  to  the  crystallisation  of  the  other  simple 
salt^  and  the  third  to  the  crystallisation  of  the  doable  salt.  The 
cnrres  of  the  two  single  salts  have  the  same  form  as  if  the  double 
salt  did  not  f  xist.  The  curve  of  the  latter  necessarily  has  n  different 
form;  its  highest  temperature  of  crystallisatiou  is  tiiat  vvl  t  h  corre- 
sponds vvitli  its  simple  fusion,  but  this  diminishes  gruduaiiy  when 
increasing  quantities  of  one  or  other  of  the  constituent  salts  are  added, 
and  tends,  in  the  two  cases,  to  approach  absolnte  sero  when  the  pro- 
portion of  one  or  other  of  the  single  salts  tends  to  become  yu'l.  The 
three  curves,  when  taken  in  pail's,  show  a  certain  number  of  points 
of  intersecfion  which  limit  the  available  pruts  of  the  curves.  The 
portions  coi  t  espondinor  with  a  state  of  stable  equilibrium  ar-e  necessarily 
those  which,  for  a  given  mixtuj-e,  correspond  with  the  highest  tempera- 
tare  of  crystallisation,  in  those  cases,  at  least,  where  ci^stallieation  is 
accompanied  by  a  development  of  heat.  The  crystallisation  of  the 
doohle  salt  may  take  place  between  limits  more  or  less  extended, 
according  to  the  relative  position  of  the  three  curves,  or  even  may  not 
take  place  at  all  if  its  curve  is  entirely  helow  those  of  the  two  simple 
siilts.  When  part  of  the  curve  of  the  double  salt  is  aV)ovo  that  of  tlio 
.Miigle  salts,  sometimes  its  sunmat  (which  corresponds  with  the  melting 
point  of  tbe  isolated  doable  salt)  will  he  on  the  stable  part  of  the 
corre,  and  in  this  case  the  doable  salt  can  be  fused  without  decom- 
posing; if,  however,  the  summit  is  outside  the  stable  part  of  the 
curve,  the  fusion  of  the  double  salt  is  accompanied  by  precipitation  of 
one  of  the  constitnents.  The  first  case  has  been  observed  with  sotne 
acjucoiis  solutions,  but  is  (juite  exceptional  ;  the  second  ea^e  is  that  of 
the  majority  of  saline  hydrates  which  can  be  formed  iu  aqueous 
solatioDS. 

Curves  are  given  for  lithium  potassium  carbonate  and  for  sodium 
phospboborate  respectively.    The  -former  contains  equal  equivalents 

of  its  constitnents,  is  perfectly  crystalline,  and  shows  strong  double 
refraction  ;  the  latter  has  no  action  on  polarised  light.  The  mixture 
of  lithium  and  potassium  carbonates  shows  supersatu ration,  which 
allows  the  curve  of  the  double  salt  to  bo  prolonged  beyond  that  of 
potassium  carbonate,  a  result  analogous  to  that  which  would  be 
obtained  if  a  solution  of  sodium  chloride  could  be  cooled  below  the 
freesing  point  of  its  cryohydrate  or  eutectic  mixture  without  solidi- 
iication  taking  place*  C.  H.  B. 
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An  Improved  Specific  Gravity  Bottle.  By  H.  Locrs  (J.  .9"-. 
Chem.  Intl.,  1894,  322— 823).— The  new  bottle  difFcrs  from  the 
ordinary  type  only  in  that  the  stopper  is  longer  than  usual,  and  is 
graduated,  whilst  a  light  glass  cap  is  ground  to  fit  accurately  over 
the  neck  of  the  bottle,  and  thus  to  prevent  the  loss  by  evaporation 
that  otherwise  occurs  during  weighing,  &0,  It  is  filled  in  the  nsiml 
way;  the  neck  and  stopper  arc  then  mpidly  wiped  dry,  the  cap  is  pat 
on,  snid  the  body  of  the  bottle  dried.  When  wi'i^'lnng  the  bottle,  any 
vai'iatiun  in  the  heicfht  ef  tlie  column  of  liijuid  in  tlie  cnpillary  tube 
must  be  ruad  off  on  the  graduations,  which  may  be  to  any  convenient 
scale  ;  the  author's  gradxAtions  are  2V  apart,  corresponding  with 
grain  of  water.  It  is  an  easy  matter  to  calibrate  the  tube  and  lo 
make  the  necessary  corrections.  The  capped  bottle  can  be  left  for  a 
long  time  without  diminishing  in  weight  through  evaporation  taking 
place.  L.  DE  X. 

Rate  of  Diffasioii  of  some  Electrolytes  in  Aloohol.  By  W. 
K4WALKI  (Ann.  Phyt,  Chem,,  [2],  52,  166— 190).— In  this,  the  first 
portion  of  the  author's  communication,  the  method  of  experimenting, 
which  is  similar  to  that  of  SchclVer  (  Abstr.,  1888,  1144),  is  describiMi. 

The  application  of  Stefan's  tables  for  calculating  the  difTasion  ro- 
etiicicnt  is  considered,  and  a  modi£lcation  given,  which  is  better  suited 
to  the  author's  arrangement.  H.  C. 

Densities  of  Bolntlons  of  Soda  and  Potash.  By  S.  U.  Picksb- 

iNG  (Phil.  Mag.,  [5],  37,  359--375).— The  ooly  existing  data  as  to 

the  densities  of  these  solutions  are  very  inaccurate  and  antiquated. 
In  the  present  series,  the  mean  experimental  error  is  0*(  >')00063.  The 
results  wiih  soda,  which  extend  from  50  per  cent,  downwards  aud 
ap})ly  to  a  tempcmture  of  16%  when  plotted  form  a  figure  which  is 
eminently  complex,  and  shows  eight  breaks,  several  of  which  are 
very  well  marked.  Of  these,  six  occor  at  points  oocresponding  with 
the  hydrates  already  isolated  by  the  author  (Trans.,  1893.  890) ;  the 
other  two,  which  occur  in  weak  solutions,  correspond  with  the  only 
two  breal^'s  fonnd  in  the  frcczitig  point  fitrin  o.  A  drawing,  showin>( 
the  above-mentioned  breaks,  attributes  to  the  points  an  apparent 
en-or,  agreeing  almost  absolutely  with  the  known  exptrimeutui  error, 
whereas  a  drawing  of  a  similar  d^ree  of  complexity,  placing  the 
breaks  elsewhere,  gives  an  apparent  error  6*6  times  greater  than  the 
experimental  error,  and  drawings  obliterating  every  alternate  break 
give  errors  18  to  38  times  gi*eater.  The  re55ults  with  potash  form  a 
simpler  figure,  and  indicate  Bomewhat  uncerfniTily  the  existence  of 
four  breaks,  one  of  which  corresponds  with  the  i-ecently  isolated 
tetra hydrate.  0.  U.  P. 

Solubility  of  Mercaxic  Haloids  in  Carbon  Bisulphide.  By 

H.  Ak(.towski  (Zeit.  anarg.  Chem.,  6,  260 — 267). — The  lability  of 
mercuric  chloride,  bromide,  and  iodide  in  carbon  bi.sulphide  has  been 
determined  between  —10'  and  +30^  and  the  results  plotted  against 
the  tenipei  atore.  The  curve  in  each  case  consists  of  two  straiijht 
hues,  uud  indicates  that  the  solubility  increases  with  the  temperatui-e 
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at  a  constant  rate  until  a  certain  point  is  reached,  after  which  it 
increases  at  a  frreater,  bnt  still  constant,  rate.  The  solnhility  of  the 
iodide  is  greater  than  that  of  the  bromide,  and  increases  with  ti  e 
temperature  at  a  greater  rate;  the  same  is  true  of  the  bromide  as 
compared  with  the  chloride.  The  points  of  change  of  curvature  of 
the  three  cnrves  lie  approximatelf  on  a  straight  line ;  the  lower  partg 
of  the  three  curves  intersect  approximately  in  a  point  on  the  axis  of 
temperatures,  and  they  diverge  almost  at  equal  angles ;  and  the 
straight  line  pnssinsf  through  the  two  points,  given  by  special  deter- 
minations of  the  solubility  of  the  iodide  at  —21°  and  at  —76",  inter- 
sects the  axis  of  temperatures  at  a  point  almost  coincident  with  tlie 
freezing  point  of  the  solvent. 

Csrbon  bisulphide  has  no  tendency  to  form  moleonlar  componnds 
with  niercnric  haloids,  and  it  is  thus  impossible  to  account  for  the 
breaks  of  continuity  in  the  abovc-montioned  curves  in  the  same  wnv 
as  is  done  when  the  breaks  in  the  curve  of  solubility  of  sulphuric  acid 
in  water  nr«*  assumed  to  be  dne  to  the  exisieiice  of  definite  hydrates, 
some  of  winch  it  is  possible  to  ibolute.  The  author  seemS|  indeed, 
to  regard  these  hjdrates  as  effects,  rather  tban  causes,  of  the  pheno- 
menon  of  solution.  He  looks  on  a  solution  as  an  ill-defiued  molecular 
compound  between  solvent  and  dissolved  substance,  and  supposes 
that,  when  one  thli)<^  docs  not  dissolve  in  another,  it  is  because  the 
two  substances  are  incapable  of  forming  such  compounds.  Tlic 
htiigua<;e  of  the  paper  is  somewhat  obscure  on  these  points,  probably 
due  tu  its  being  a  translation.  C.  F.  B. 

Velooity  of  Hydrolysis  of  Methylic  Acetate  by  Water.  Jly 

J.  J.  Van  IjAau  (Zeit.  ^Jtysikal.  Chem.,  13,  736 — Tof*). — The  vulae  for 
the  electrolytic  dissociation  of  water,  obtained  by  Wijs  (Abstr.,  1898, 
ii,  3<>4)  from  experiments  on  the  hydrolysis  of  mtlhylic  acetate  is 
considerably  less  tban  that  obtained  by  Bredig,  Walker,  and  Ostwald 
by  other  methods.  The  author  first  deduces  an  expression  for  the 
quantity  of  ethereal  salt  hydrolysed  as  a  function  at  the  time,  end 
also  for  the  point  of  least  velocity,  and  compares  the  results  \\\t\\ 
Wijs'  experiments,  and  is  of  tbe  opinion  that  the  value  obtained  by 
Wi  j«,  1*2  X  10"*',  must  be  regarded  as  the  most  probable  value  and  be 
accepted  until  more  accamte  determinations  are  made. 

L.  M.  J. 

Velocitj  of  ReaetioB  between  Bthylio  Iodide  and  Sulphide. 
By  O.  Carbasa  {Qazxeila,  24,  i,  170— 179).— The  reaction  between 
ethylic  iodide  and  ethylic  sulphide  is  represented  by  the  equation 
Et^S  +  Ktl  =  SEfJ,  triethylsulphine  iodide  being  formed.  The 
reaction  is  consequently  of  the  second  oi-der,  and  should  be  repre* 

eented  by  the  equation      ^  G(A  —  «)(6  —      where  A  and  B  are 

the  molecular  quantities  of  the  interacting  substances,  x  the  amount 

of  substance  transformed  during  the  time  ^  and  0  a  constant.   H  the 

interacting  materials  sre  employed  in  equivalent  proportion,  A  and  B 

•          •      •  •  ^ 
become  equal,  and,  on  integrating,  it  is  seen  that  ^  is  con- 

f(A  —  te,) 

atant 


310 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  woiglied  mixture  of  othylic  solphtde  and  iodide  in  molecular 
proportion  was  placed  in  a  closed  tube,  heated  to  the  desired  tcm|)era- 

tiiro  for  a  known  time,  ntxl  tlion  pliiTi^-cd  into  iro  ;  tho  rontonts  of 
the  tube  were  tiltoivd  ntft  r  addinij^  ethei-,  and  tlic  trirt h ylsulphiiie 
iodide  titrated  in  aqueous  solution  agaliist  standard  silv(>r  nitrate. 
The  constant  given  above  was  thus  found  to  beO'00013  at  -il  ,  000034 
at  6<>%  and  O'OOOH  at  80%  the  individnal  nvmbers  for  the  two  lower 
temperatores  agreeing  fairly  well.  The  results  obtained  at  80°  are 
not  altog-ether  satisfactory,  owing  to  the  partial  decomposition  of  the 
trv  tliylsulphine  iodidr-  rit  that  t<^mperature ;  at  100%  very  little  of  the 
sulpliine  was  obtained,  only  UOo  percent,  of  it  remaining  nndecom- 
posed  after  900  minutes. 

The  presence  of  water  considerably  accelerates  the  action,  and  the 
aboTO  equation  no  longer  holds,  the  system  not  being  homogeneous. 
The  author  attributt's  this  accelerating  action  to  the  greater  stability 
possessed  by  the  tricthylsulphine  iodide  ulicri  partially  disso<  mtcd  in 
aqneons  solution  than  when  in  the  pure  state.  W.  J.  P. 

Effect  of  Neutral  Solventa  on  the  Veloolty  of  Formation  of 
Triethylsnlphine  Iodide.  By  G.  Garraba  (Oaxsetta,  24,  i,  180— 
189  ;  compare  preceding  alwtract). — The  velocity  of  reaction  between 

ethylic  iodide  and  sulphide  in  solution  changes  as  the  solvent  em- 
ployed is  changed.  The  ffdlowincr  tabic  shows  the  factors  by  which 
the  velocity  increases  on  the  addition  of  various  neutral  orgJinic 
solvents,  the  velocity  coefficient  0  00034  at  6G°  (sec  preceding  abstract) 
being  taken  as  unity. 


Solvent. 

At  66". 

At  78". 

At  lOCf. 

GO -3 

16*3 

SO -9 

273*1 

MeOIT,  2  vols  

181  7 

MeOH,  4  vols  

107-6 

EtOH,  1  vol  

7-fi 

16-5 

42-9 

CHjEtOH,  1  vol  

4-7 

12-9 

24-7 

4  1 

7*6 

0-44 

It  will  be  Hutn  from  the  tabic  that  alcohols  increase  the  spet-^l  of 
tho  reaction,  whilst  acetone  decreases  ii ;  the  action  does  not  proceed 
in  presence  of  benaene  or  ethor.  The  anthor  agrees  with  Menschnt- 
kin  that  the  canse  of  the  different  effects  of  various  solvents  on  the 
velocity  of  reaction  is  not  a  physical  one,  but  must  be  souulit  in  the 
chemical  constitation  of  the  solvents  themselves.  W.  J.  P. 

Atomic  Weights.  liy  J.  TiiuMSKN  (Ze/7.  physiLal.  Chcm..  13, 
726 — 73G).- — The  paper  contains  recalculations  of  the  atomic  weights 
as  obtained  from  Stas*  experiments  and  referred  to  O  =s  16.  Stiver 
is  first  calculated  from  five  independent  methods,  and  the  mean  value 
Oa/Ag  =  0  41. 1.733  obtained,  whence  Ag  =  l07-92l»9.  From  the 
value  of  silver,  the  nnmbera  for  chlorine,  bromine,  and  iodine  are 
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obtained,  and  from  these,  these  for  other  elements,  the  results  being 
contained  in  the  accompanying  table,  together  with  Staa'  own 
nnmbers  and  those  recalcnlated  by  Van  der  PJaats. 


voa  Qer  miau« 

Am 

1  A>7>0*JA 

111? 

JU7  9&44 

OK, A  Ati  1 

44U4 

o5  4od5 

79-9510 

79-9548 

I  

12r)-8556 

120  8494 

s  

32060(5 

320590 

Pb  

206-934 

20690-42 

206-9308 

K  

39  1425 

39  1507 

391403 

Nt  

. . .     23  04&5 

2;)*0543 

230443 

Li  

7022 

70307 

70235 

N  

. . .      14  055 

140a96 

140519 

The  author  then  points  out  that  his  nuiubcrs  arc  prefei-able  to 
those  of  Van  der  Plaats,  inasmuch  as  they  reprodnce  the  original 
ezperimentsl  numbers  with  a  higher  degree  of  acouracj,  the  average 
difference  from  the  experimental  ratios  being  only  one-sixth  of  tliat 
obtained  bv  the  nsc  of  Van  der  Plaiits'  numbers,  while  further  the 
diflTorcnces  arc  mure  uniformly  distributed  amongst  the  positive  and 
m  <;ative  j^igns.  The  vahie  for  hydrogen  as  calculated  from  the  rjitio 
NH3/HCI  (this  vol.,  ii,  277)  with  the  above  values  lor  nitrogen  and 
chlorine  becomes  H  =  0*9992.  L.  M.  J. 

Apparatus  for  Distillation  in  a  Vacuum.    By  F.  Axderlibi 

(Gnzzrffa,  24.  i,  11*0 — 191). — A  sonK  wliut  complicated  glass  nppri- 
ratus  for  use  in  distill;iti:>n  under  reduced  pressure  is  described  and 
figured  ;  it  consists  of  a  bell  jar,  into  the  neck  of  which  is  ground  a 
stopper  through  which  passes  an  adapter  for  taking  the  end  of  the 
condenser.  The  bell  jar  contains  the  vessels  for  collecting  the  distiU 
late,  and  may  be  turned  round  in  order  to  direct  the  separate  frac- 
tions into  the  proper  receptacles,  the  stopper  remaining  tixed. 

The  author  employs  Wurtz  flasks  having  a  small  auxiliary  bulb  in 
the  neck  and  a  stem  of  some  50 — 60  em.  in  length.  insUad  of  lilling 
the  distilling  iUthk  t\-ith  glass  wool,  as  recommended  by  Angeli 
(this  Tol.,  ii,  39),  the  author  prefers  to  stand  a  bundle  of  glass  threads 
in  the  bulb,  keeping  them  in  place  by  a  spiral  of  platinum  wire 
contained  in  the  neck  of  the  flask.  W.  J.  P. 


Inorganic  Chemistry. 


Atmospheric  Hydrogen  Peroxide.  Uy  E.  S.  hone  (7?<  r ,  27, 
1*23^3 — 128.');  compare  this  vol.,  ii,  b-'^). — A  reply  to  Jlosva"«  p.'iptr  on 
this  subject  (this  vol.,  ii,  277).  Exception  is  taken  to  the  statemeni.s 
that  nitric  peroxide  is  a  constant  oonstitumt  of  air,  and  is  the  oxidis- 
ing agent  in  it.   The  chief  question  at  issue  is  one  of  fsct^  namely, 
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whether  potassium  iodide,  starch,  ferrons  suljdiate,  and  gaiacnm 
diastase  st)lution8  are  characteristic  reagents  for  li^drogen  peroxide, 
and  although  Ilosva  denies  this,  the  author  has  recently  furfiished  de- 
tailed experimental  proof  in  support  of  his  assertion  {Ziii.  aiial. 
Chem»,  1894, 137).  In  addition  to  hjdrogen  peroxide,  organic  per- 
oxides* sncli  as  percarbonio  acid,  are  probably  present  in  the  atmo- 
sphere, they  are  formed  by  plants  in  the  presence  of  sunlight  (cora- 
pare  Bftcb,  this  toL,  ii,  186).  J.  B.  T. 

Chlorides  and  Iodides  of  Nitrogen.   By  T.  Selitanoff  {Ber,^ 

27,  1012 — 1019). — The  chlorides  and  iodides  of  nitrogen  are  con- 
sidered by  the  author  to  be  the  amido-derivati?e8  of  bypochloroos 

and  hvpoiodons  ncids.  TjIIiIo  of  nitrogt?n  is  most  probabl)^  formed 
by  the  action  of  annuuni  L  on  liyi)oiodons  acid,  which,  along  with 
aramotiium  iodide,  is  the  lir^tt  product  of  the  reaction  between  am- 
monia and  iodine. 

(I.)  NH,  +  H.O  +  I,  =  NHJ  +  HOI. 
(II.)  (a)  2NH,  -f  3H0I  =  NH^INIs  +  3H,0. 

(b)  NH,  +  2H0I  -  NHI,  +  2H,0. 

(c)  MH|  +  3H0I  =  NI,  +  3H,0. 

When  a  dilate  solution  of  iodine  is  added  to  ammonia,  tbe  liquid 

remains  clear  and  contains  hjpoiodons  acid.  When  a  further  quan- 
tity of  iodine  is  added,  iodide  of  nitrot^en  is  precipitated,  and  the 
clear  liquid  then  contains  less  hypoiodous  acid  than  before.  On  the 
other  hand,  iodide  of  7iitrop^en  is  soluble  in  a  larf;o  amonnt  of  am-  ' 
monia,  yielding  a  solution  which  contains  hypoiodous  acid,  so  that 
the  equations  (a),  (/>),  and  (r)  given  above  are  reversible.  It  is  to 
this  formation  of  hypoiodous  acid  that  many  of  the  characteristic 
reactions  of  iodide  of  nitrogen  must  be  referred,  such  as  the  libera* 
tion  of  oxvpfcn  from  hydrogen  peroxide,  the  formatiou  of  chloride  of 
iodine  by  the  action  of  hydrochloric  acid,  and  the  production  of 
iotline  derivatives  from  ]>iienol.  The  accuracy  of  this  view  is  farther 
contii-med  by  the  action  of  potassium  iodide  solution  and  of  dilute 
acids  on  iodide  of  nitrogen. 

Potassiom  iodide  dissolves'  all  the  iodides  of  nitrogen  more  or  lesa 
readily,  and  the  solution  formed  contains  ammonia,  iodine,  and 
ennstic  potash,  the  reaction  being  represented  by  the  following 
equations : 

NHTa  -f  2H,0  =  NHa  +  2H0I, 
2H0I  +  2KI  =  21^  -H  2K0H. 

Dilute  ucids,  on  the  other  hand,  convert  iodide  of  nitrogen  into  iodir.e 
and  iodic  acid,  both  of  whicb  are  formed  from  hypoiodous  acid  accord* 
ing  to  the  equation 

5H0I  »  21,  +  HIO,  +  2H,0. 

The  change  is  usually  accompanied  by  a  certain  amount  of  decompo- 
sition into  iodine  and  nitroeen,  but  this  can  be  wholly  avoided  if 

(1)  a  small  amount  of  acid  be  employed,  (2)  sufficient  water  be 
present  to  dissolve  the  whole  of  the  iodine  formed,  and  (3)  the  iodide 
of  nititjgen  be  in  the  form  of  a  very  tine  powder. 

In  the  ii^ht  of  the  formation  of  the  iodides  of  nitrogen  by  the 
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action  of  ammonia  on  Hjpolodoos  acid,  tlie  author  ptoposei  the  fol* 
lowing  names  for  the  these  substances :  NHalNIii  setqui'todylarndde; 
NHI2,  di-iodyJamide ;  NI3,  (ri-iudylnmide. 

The  chlorideH  of  nitrogen  are  probably  always  formed  iu  a  similar 
manner  to  the  iodides  by  tho  action  of  ammonia  on  hypoclilorous 
acid,  a  reaction  which  has  been  used  for  their  preparation.  When  chlor- 
ide of  nitrogen  is  treated  witb  dilate  snlpbaric  aoid,  it  is  partially  die- 
solTed,  tbe  eolation  giving  the  reactions  of  hypocliloroae  acid ;  the 
accnmnlation  of  hypochlorons  acid,  however,  prevents  any  farther 
decomposition  of  t^n"  rlilnridc,  and  the  irreater  parf  of  it  tlicrefore 
remains  nnchanf.^i  d.  When  hydrochloric  acid  is  em])loyo(l,  on  the 
other  hand,  the  iiypochloruus  acid  is  decomposed  witli  forniatiou  of 
chlorine  as  fast  as  it  is  formed,  and  the  entire  amount  of  chloride  of 
nitrogen  is  rapidly  decomposed.  In  the  same  manner,  chloride  of 
nitrotren  is  completely  decomposed  by  a  eolation  of  succinimtde, 
which  reacts  with  the  hypochloroos  acid  to  form  ohloxylsnccinimide 
(Abstr  ,  1893,  i,  11»2). 

Other  interesting  reactions  of  chloride  of  nitrog-eii  are  that  solid 
iodine  produces  an  explosion,  whilst  a  dilute  solution  yields  iodic  acid, 
and  that  it  undergoes  an  energetic  reaction  with  potassium  iodide, 
iodine  being  liberated.  A.  H. 

Preparation  of  Free  Hydroxylamine.  By  J.  W.  BrOhl  (Bnr., 
27,  1347). — Polemical.  A  rejoinder  to  Lobry  de  Bruyn  (tliis  vol., 
ii,  278). 

niOi|diGrie  Anhydride.  By  H.  Biltz  (Ber.,  27,  1257—1264).^ 
Ammonia  reacts  energetically  with  phosphorio  anhydride' at  ordinary 

teinperatnres,  forming  a  dark  reddish-brown  mas.s  consisting  chiefly 
of  phosphamic  acid.  On  treatment  with  water,  hydrogen  phosphide 
is  evolved,  and  yellow  phosphorus  (0  <'X">  per  (•cnt.)  is  formed, 
t«t^ether  with  a  reddish,  flocculent  snbsiuuce  (U  1 — u2  per  cent.). 
This  substance  not  red  phosphorus,  a^  Schiif  stated,  bat  the  sub- 
oxide, P4O.  By  the  action  of  potash,  hydrogen  phosphide  is  formed ; 
in  preaenoe  of  moistnre,  white  Taponrs  are  evolved,  and  on  warming 
with  snlpbnric  acid,  phosphoric  acid  and  salpharous  anhydride  are 
formed.  Phof?phorns  suboxide  is  formed  in  small  quantity  by  heat- 
ing phosphoric  anhydride  at  '2'»n''  either  in  a  vacuum  or  in  a  current 
of  air,  carbonic  anhydride,  hy  liorren,  oxygen,  or  steam;  the  maxi- 
mum yield  is  0  OG  per  cent.  ;  it  ih  also  foimed  in  tmeeii  by  dtssolving 
the  anhydride  in  water  or  soda.  The  formation  of  the  suboxide  is 
conditioned  by  a  high  temperatnre,  and  the  presence  of  phosphoms 
oxide  in  the  phosphoric  anhydride,  since  it  is  not  formed  by  the 
action  on  the  latter  of  v/ater  in  large  excess,  of  ammonia  at  low  tom- 
yieratures,  or  in  any  circum.staiires  from  water  or  arainonia,  and 
n^iliydride  which  lias  been  }>urifit'il  hy  snblimatiou  over  platinum  black 
111  a  current  of  oxygea.  A  quantity  of  suboxide  wa«  formed  from 
a  portion  of  anhydride  which  had  been  heated  at  230*  daring  several 
hoars,  so  that  either  this  treatment  was  insufficient  to  remove  all  the 
phosphoms  oxide  (b.  p.  173*),  or  the  commercial  anhydride;  c<>ntains 
small  quantities  of  other  lower  oxides  of  phosphoms.       J.  B.  X. 
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The  Yellow  Modification  of  Arsenic.   Bj  J.  W.  Betobbs  (Zeit. 

anoni.  Ghem.^  6,  317 — 320). — In  his  previous  paper  (Abstr.,  1S93, 
ii,  570)  the  author  had  neglected  to  notice  Sehnllor's  work  {Math.  n. 
Jiatunc,  Ber.  nun  Unrjarn  (1889),  6,  tu  wliicli  lie  now  <]t-;i\vs  atten- 
tion. Scljuller  sublimed  piiro  arstiuic  in  a  vacuum,  and  obtained  a 
yellow  sublimate  of  arsenic,  chai*acterised  by  its  extreme  volatility 
and  fay  its  instability.  He  further  oalU  attention  to  the  parallei 
aeries  of  modifications  of  phosphoms  and  amenic. 

Pfaosphonn.  Araenic. 

(a.)  Colourless,  re^alar.  (a.)  Yellow. 

(fc.)  Light-red  (?  i«^lar).  (b.)  13Iack  (?  regular). 

(c.)  Dark-red  to  opaque,  hexa-      (e,)  Silver-white,  hexagonal, 
gonal,  "  metallic  phos- 
phorus/* 

C.  F.  B. 

Potassium  Arsenite  Sulphate.  6j  A.  Statenuauen  {ZeU.  angtv. 
Ghem,^  1894,  165—166). — The  author,  some  time  ago,  investigated 

compounds  of  arsenic  irioxide  "vvith  sulphuric  anhydride  (Abstr., 
1893»  ii,  459),  and  has  now  succeeded  in  preparing  a  double  salt  of 
pota.'?sium  sulpbnte  with  potassium  arsenite.  21  8  grams  of  potassium 
sulphate  and  3  grams  of  potassium  ortbarsftiitt'  were  dissolved  in 
85  c.c.  of  water,  evaporated  to  the  crystallising  point,  and  slowly 
left  to  crystallise.  The  double  salt  separated  as  small,  lustrous 
prisms,  showing  hexagonal  forms  when  viewed  under  the  microscope. 
Analysis  proved  its  formula  to  be  £I|AsOs,10KtSO4.         L.  db  K, 

Complex  Acids:  Condensation  Products  of  Alkali  Phos- 
phates or  Arsenates  with  Ghromates  and  Sulphates,  and  of 
Nitrates  with  Sulphates.  By  C.  Friedhbim  [ZtiU  an&rg,  Chem,,  6, 
273 — 302). — It  has  been  shown,  in  the  previous  work  on  complex 

inorgnnic  acids  (Abstr.,  ^>^9'^,  U,  283),  tbat  the.se  acids  arc  not,  as 
hitherto  supposed,  molecular  compounds,  bat  that  they  form  c(>m]i]ex 
molecules  of  definite  atomic  structure.  For  instance,  the  compoiiud 
mentioned  below  as  obtained  from  potassium  dihydrogeu  phosphate 
and  salphuric  acid,  is  to  be  regarded,  not  as  2Ks(),P30a,2SOs,3B20, 
or  as  KHS04,KH,P04  +  2H,0,  but  as  0H-P0(0K)O-S0»*0K  + 
TT.O.  The  evidence  of  this  is  manifold;  these  compounds  cannot  be 
obtained  directly  by  crystallising  a  mixture  of  their  constituents  from 
water;  they  cannot  tlu'msL4vt'.s  he  recryHtaliised  from  water  without 
underu'oing  decomposition;  and  the  water,  of  crystallisatiou  or  of 
coustautiou,  which  they  contain,  is  always  lost  cither  at  a  higher  or 
at  a  lower  temperature  than  is  the  case  with  the  substances  of  which 
ihej  might  be  regarded  as  molecular  compounds ;  never  at  the  same 
temperature. 

The>e  complex  molecules  alwnys  contain  two  ncid??  ctjrresponding 
with  oxides  of  the  types  lisOaaiul  HO3 respectively  ;  and  tlieyare  only 
iurmed  when  the  latter  acid  is  oue  capable  of  condensin:^  with  itself; 
w.s,  for  example,  chromic  acid,  of  which  potassium  dichromate, 
OK'CrO«*0*Cr09*OK,  is  a  condensation  product.  The  more  nearly 
this  acid  approaches  a  base  in  character,  the  larger  is  the  number  of 
such  condensation  products  which  it  will  form,  and  the  larger,  too, 
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the  number  ol  its  complex"  compoutids.  Tim,  moljbdic  and 
tangstic  acids  are  known  to  form  many  sacli  oompoands ;  chromic 
and  snipbaric  acids,  which  will  condense,  but  not  so  veadtlj,  are  now 

shown  also  to  form  complex  compounds,  but  those  are  fewer  in 
number.  It  is  further  shown  that  the  acid  oxide,  \l.O,^,  need  not 
necessarily  ho  V-^O^.  PaOj,  or  AsjOa ;  it  nmy  even  he  NjOj.  To  con- 
clude, in  the  author's  words,  *'  the  composition  of  the  so-called 
complex  oomponnds,  deriyed  from  acids  ll^Os  and  B0«,  is  closely 
dependent  on  that  of  the  acid  salts  which  the  two  acids  are  capable 
of  forminj?,  and  on  the  more  or  less  basic  character  of  the  trioxide." 

A  list  i)^  given  below  of  the  oompnnnds  de8cril)e(l  in  the  paper. 
The  formuLi?  of  these  is  conttiined  in  the  middle  eolumu;  in  that  to 
tlie  left  is  given  the  eonstitutioii  of  the  aqueous  sohition  from  whi<.h 
they  were  crjhtallised,  and  when  some  substance  cry istallised  out  of 
the  solotion  before  the  complex  compound  in  question,  the  formula 
of  that  substance  is  given  in  the  right-hand  column. 


KH.AsO^  :  CrO,  \ 
A9J\ :  KXr.,0.  / 

NH«H9A804!CrO,  -> 

L 

K..Cr«0.  J 
(NU;)ji6r,0, 

CrO, 


1  -SPA : 

KHoAsO^  :  UlsO^ 
2NuHjA*0^ :  11.^0^ 

SMH^H^AsO^ :  H3SO4 

JfH,H,A>0, :  IL.SO, 
aKlijPU^  :  HoSO^ 
2H3PO,  :  K  j^O^ 
2NH.H..1H). :  h!Is04 
2k>i03:  H'^O^ 
2NH^\0,  :  IjISO^ 


} 


OH  •  AsO  (OK)  •  O-  CrOfO-  CrO,-  OK 


OH-A80(ONH4)'0  t'K),  ()  CrO.,  ONIl4|(NIIJsCr30- 


} 
} 


AsO(OXH4)(O  CrOrO-CrOs  ONU^). 
OHPO(OK)*0*CrOsOCrOsOK 

PO(ONH4)  (OCrOjOCrOt'ONH^js 

OH.A»0(0K)0S05OK  +  IJ2O 
At<OK)(0-8(VO£)4  *  3HaO 

OH-A0OCONs)-O*SO^ONs  -f  Hp 

OH-A«0(ONH4)OSOa'OKH4  +  lUO 

OH>PO(OK)-0-80^0K  -i- 

OH-PO(OMIV)  O  SO^  ONir^  +  Bfi 

OH  ^()(OK)-0'SOvOK 
OH-NO(()NH,)0-SOI-ONH4 


Kuao^ 

KaHS04 

(NH^nSO^) 

(NH4H804) 


C.  F.  li. 

Some  Properties  of  Carbon  Bisalphide.  By  H.  AnnowsKi 
(ZetV.  aiiorg.  Vhem.t  6,  255 — 259). — ^At  130®  mercuric  tl»loride  is 
fairly  soluble  in  carbon  bisulphide.  At  8°,  100  parts  of  saturated 
carhon  biralphide  solutions  of  mercQric  chloride,  bromide,  and  iodide 

contain  0  03U,  0  122.  and  0  238  parts  of  the  respective  salts.  The 
following  salts,  KCI,  KBr,  KT,  KNO3,  K.SO*.  KShO  .  Xa.CO„ 
Ka,P04,  NH«01,  (NH,),SO,,  (NH,),CO„  AirNO,,  AgT,  MgCl,,  MgSO,, 
CdT,,  SnCI,,  PhCIa,  PbL,,  Pl)(NO,)o,  CuF,  HtrCl.  ZnCl,.  (V,CU,  Al.Ci, 
are  insoluble,  and  Hgl  and  Fe,Cle  only  very  slightly  stjluhle.  Boiling 
carbon  bisulphide,  howeTer,  dissolTes  HgNO,,  and  also  Pb(NO«),  to  a 
slight  extent. 

Sidot's  method  oP  purifying  carbon  bisolphide  is  the  best.  The 
liquid  is  shaken  with  mercury  until  all  marked  ethereal  odour  has 
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disappeared,  decanted,  and  slowly  distilled.  It  is  best  to  purif  j  only 
small  quantities  at  a  time,  and  these  immediately  before  use.  The 
pure  liquid  boils  at  46"27*,  under  756  mm.  pressure,  and  is  almost 

free  from  smell.  It  remains  pare  when  kept  at  the  ordinary  tem- 
perature in  tlie  absence  of  liglit,  air,  and  moisture,  but  under  other 
circumstances  very  readily  undergoes  slight  decomposition. 

C.  F.  B. 

Sodium  Peroxide.  By  T,  P  i  i  >  k  (Uer.,  27,  1051— 105:3).— The 
cliemical  behaviour  of  sodiuixi  pcru.xide  is  quite  analogous  to,  but 
macb  more  energetic  than,  that  of  the  peroxide  of  bydrogeu  or 
bariom.   It  redttoes  salts  of  gold,  silver,  and  mercury  to  the  metallic 

state,  with  evolntioa  of  oxygen;  platinic  chloride  solution  is  only 
reduced  after  decomposition  of  tlie  hydrog^en  platinochloride  hj  the 
addition  of  a  silver  salt.  Sodium  peroxide  jireripttates  ferric  liydi-oxide 
from  ferrous  and  ferric  solutions,  and  maugaucse  peroxide  and  cobalt 
oxide  from  man^auene  and  cobalt  solutions  respectively ;  it  reduces 
permanganic  acid  to  manganese  peroxide,  and  oxicUses  ehromons 
oxide  to  chromic  anhydride.  With  uraninm  salts*  it  yields  sodinm 
peruranate,  Na4Ua08  -f  SHjO,  which  is  precipitated  by  the  addition  of 
alcohol,  and  sets  free  chlorine  from  hydrochloric  acid  ;  on  prolonged 
boiling,  the  solution  of  the  peruranate  Itccornps  red,  evolves  oxycf^n, 
a-id  then  deposits  sodium  nranate.  SiMlium  pi  roxide  rapidly  oxiili>es 
the  hydroxide  aud  salts  of  bismalii  to  bismuthic  acid,  and  immedi- 
ately reduces  potassinm  ferrioyanide  to  the  ferroCTanide ;  the  latter 
reaction  forms  the  basis  of  Kassner's  method  tor  estimating  the 
peroxide  (J.rr/f .  Pharm.t  228,  182,  432).  Iron  and  chromium,  or 
manganese  and  cliromium,  mny  he  sopfi7*r\fed  and  estimated  by  the 
use  of  sodium  peroxide,  since  the  chromium  is  oxidised  to  chT-oraic 
anhydride,  whilst  the  other  metals  are  precipitated.  Tin,  antimony, 
and  arsenic  may  also  be  sepai^ated  by  precipitating  as  sulphides  with 
ammoniam  sulfide,  eYapoxating  off  the  excess  of  the  latter,  and 
oxidising  the  dissolved  salphtdes  with  sodinm  peroxide;  the  oxides  of 
the  metals  may  then  be  separated  in  the  ordinary  way.  The  oxidised 
product  may  he  at  once  tested  for  arsenic  by  Marsh's  method,  which 
wonld  be  impossible  if  nitric  acid  had  been  the  oxidising  agent 
employed.  The  fusion  of  silicates  and  metallic  minerals  with  a 
mixture  of  sodium  carbonate  and  peroxide  would  lead  tu  an  excellent 
method  for  their  analysis,  if  orocibles  of  porcelain,  platinnra,  nickel, 
and  silver  were  not  considerably  corroded  daring  the  process. 

Sodium  metaplnmbate  is  formed  by  the  action  of  the  peroxide  on 
lead  oxide,  in  presence  of  water  ;  the  orthoplumbate  could  not  be 
prepared.  Iodine  combines  with  the  peroxide  on  heating,  with 
furmation  of  sodium  periodate.  Tt  would  seem  that  the  peroxide 
might  advantageously  be  used  as  an  oxidising  agent  iur  organic  sub- 
stances; it  does  not  act  on  alcohol,  bat  ether  inflames  on  contact 
with  it.  W.  J.  P. 

Note. — No  reference  is  made  to  Fairley's  M'ork  on  sodium  per- 
uranate (this  Jonrnal,  1877,  i,  139).  According  to  the  latter,  tiie 
formnla  of  the  salt  is  NuaUOcSHsO. — [Editors.] 
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Sodium  Nitride.  Bj  L.  Zehnder  (Ann.  Phys.  Chem,,  [2],  62, 
56 — 66).»Tlie  author  has  obeenred  that  when  sodinm  ia  introdnoed 
electioljticaUy  into  glass  tubes,  such  as  are  used  for  illustrating 
Herts  experiments,  a  portion  of  the  deposit  is  I'eddish-brown  in 

colour,  and  in  appearance  closely  rescmhles  metallic  copper.  This  is 
found  to  ho  due  to  the  combination  of  nitropi-en  with  part  of  the 
sodium,  and  probable  formation  of  the  compound,  NNa^.       H.  C. 

Aetion  of  Water  on  Bioalolmn  Phospluite.  By  A.  Jolt  and 
B.  SoBBL  (CompL  rend.^  118,  738— 741).— When  crystals  of  hydrated 
bioalcinm  phosphate  are  thrown  into  boiling  water  they  become 

Opnqne,  tind  the  liquid,  which  is  aeid  to  litmus  but  neutral  to  methyl- 
man  l;-*',  iit;iiiis  monoculciam  phosphate,  whilst  the  insoluble  matter, 
which  has  i^ecome  amorphous,  is  almost  pui*e  tricalcium  phosphate. 
The  conversion  into  tricalcium  phosphate  is  made  complete  by 
repeated  treatment  with  boiling  water. 

If  with  a  constant  quantity  of  water  the  proportion  of  bicalcium 
phosphate  to  water  is  less  than  10  grams  per  litre,  the  product  seems 
to  >>e  a  mixture,  but  it  has  not  yet  been  completely  examined  ;  if  the 
proportion  of  bicalcium  phosphate  is  higher  than  10  grams  per  litre, 
til  ■  i-atio  of  calcmm  oxide  to  phosphoric  anhydride  diminishes  as  the 
proportion  of  salt  to  water  increases,  and  me  product  is  at  first  a 
mixture,  but  when  the  proportion  of  salt  exceeds  15  grams  per  litre 
the  product  is  completely  crystalline,  and  seems  to  Consist  of  the 
compoand  Ca»(P04)j,4Ca^j(P04),  -H  2HaO.  The  conversion  of  hydr- 
ated bicalcium  phosphate  into  the  anhydrous  salt  in  presence  of 
boiling  water,  is  dno  lo  a  chemical  change  in  which  tricalcium  [)li08- 
phate  is  au  intermediate  product.  The  complete  change  is  rapid  and 
complete  only  when  the  liquid  is  acid ;  the  salt  is  obtained  in  a 
state  of  purity  by  adding  calcium  chloride  to  a  boiling  solution  of 
disodium  phosphate  and  monosodium  phosphate.  In  order  to  obtain 
pure  hydrated  bicalcium  phosphate,  the  liquid  mast  likewise  be  acid. 
When  calcium  chloride  is  precipitated  by  disodium  phosphate,  the 
product  is  at  first  gelatinous  tricalcium  phosphate,  winlst  the  liquid 
is  acid  both  to  litmus  and  to  methyl-orange.  Gradually,  however, 
the  precipitate  is  oonTerted  by  the  action  of  the  acid  liquid  into 
crystallised  bicalcium  phosphate,  the  change  being  more  rapid  the 
more  concentrated  the  solution,  but  the  addition  of  a  further  quantity 
of  scid  is  necessary  to  make  the  change  quite  complete. 

C.  H.  B. 

Artificial  Preparation  of  the  Barium  and  Strontium  Ana- 
logues ol  Apatite  and  of  Basic-slag.  By  C.  v.  Wuyczynski  {Zeit, 
anarg.  Cliem.,  6,  310 — 311). — By  oxidising  r88  grants  of  phosphorus 
with  nitric  acid,  adding  26*24  grams  of  barium  nitrate  and  0*7  gram 
of  57  ]per  cent,  hydrofluoric  acid,  and  carefully  neutral i.siag  with 
ammonm,  a  granular  precipitate  was  obtained,  which,  when  recrys- 
talliscd,  showed  the  characteristic  forms  of  apatite,  and  Imd  the 
composition  SBs^^FOAjstBai^V  An  analogous  strontium  compound 
was  prepared. 

By  fusing  14  grams  (tf  barium  hydroxide  with  4  srams  of  sodium 
hydroxide,  asfsr  as  possible  in  the  absence  of  air,  and  adding  5  grams 
VOL.  IXTI.  ii.  25 
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of  «odinm  phosphate,  the  barinTn  analo^o  Bfl3(P04)j,BaO,  of  basic- 
elag"  was  ol>f  lined  in  small,  quadratic  tables.  The  strontiam  analogue 
can  be  obtained  in  a  similar  way.  C.  F.  B. 

Colloidal  Zinc  Sulphide.  By  P.  Donnini  (Cfaz^dfa,  24,  i,  219^ 
222). — It  is  well  known  tliat  precipitated  zinc  sulphide  may  be 

washed  with  ammoninm  cliloride  solution  without  anj'  turbidity  of 
the  supernatant  H(iuid  resulting;  washing  with  pure  water,  however, 
causes  an  opalescence  which  cannot  be  removed  by  filtration.  The 
author  shows  that  this  is  due  to  part  of  the  zinc  sulphide  assuming  a 
colloidal  form  in  presenoe  of  pure  water,  wbilsfe  the  addition  of  an 
ammoninm  salt  to  the  solution  renders  the  sulphide  again  inaoliiUe* 

The  precipitate  deposited  on  adding  hydrogen  sulphide  to  an  am- 
iiioTiiacnl  7.mo  solution  hne  the  composition  ZnS.  After  sweepingf  out 
as  mm  h  hydrogen  sulphide  as  possible  from  the  ojnilescent  colloidal 
solution  V}j  passing  a  current  of  an  inert  gas  through  it,  rather  less 
sine  (64*8  instead  of  67  0)  remains  in  the  solution  than  would  corre- 
spond with  the  Bnlphnr  present,  if  the  latter  existed  merely  as  sine 
sulphide.  The  sn  ne  condosion  is  arrived  at  on  precipitating  the 
colloidal  sulphide  by  heating,  determining  the  hydrogen  sulphide 
evolved,  and  weighing  the  precipitated  sulphide.  The  colloidal 
sulphide  might  have  the  composition  5ZnS,HiS,  although  the  hjdi-o- 
gen  sulphide  present  is  probably  only  mechanically  I'etained  by  the 
cold  solution.  W.  J.  P. 

Thalliam  Trllodide.  By  H.  L.  Wems  and  S.  L.  PiiNFiErn  (Zeit. 
aiiorg.  Chem.^Qi  312  .3H>) — By  digesting  thallium  iodide  and  iodine 
with  alcohol,  and  allowing  the  .solution  to  evaporate  over  sulphuric 
acid,  rhombic  crystals  of  thallium  triiodide,  Tlla,  were  obtained,  iso« 
morphons  with  those  of  the  triiodides  of  rahidinm  and  casdnm 
(Abstr.,  1892,  773,  and  189.3,  ii,  67)  ;  a  :  :  c  =  0-6828  :  1  :  11217 
for  Til,;  =  06858  :  1  :  1  1234  for  Ebl,;  =  06824 :  1  :  1*1051  for 
OsTa.  As  the  luithors  claim  to  liave  proved  that  the  latter  salts  are 
molecular  compounds,  the  same  follows  for  thalliam  triiodide,  iu 
which  compound  thallium  is  then  really  univalent.  As  thallium  ex- 
hibits so  many  analogies  with  the  alkali  metals,  it  was  thought  that 
it  might  possibly  he  a  mixture  of  the  two  alkali  metals,  with  atomic 
weights  of  ahont  170  and  220,  that  are  missing  in  Mendeleeff  *s  table. 
No  separation  conld,  howeveri  he  effected  hy  fractional  crystallisation 
of  the  nitrate.  C.  F.  B. 

Aotlon  of  Copper  Sulphate  and  Snlphiuio  aoid  on  MetalUe 
Copper.    By  A.  Scuustsb  (Proc.  Boff.  8oc.,  65,  84—85). — ^The 

author  gives  details  of  some  experiments  performed  a  fewr  years  ago, 
but  hitherto  unpublished,  which  pn^vc  that  when  copper  is  placed  in  a 
copper  sulphate  solution  containing  free  sulphuric  acid,  and  the  tnl^es 
exhausted  of  air,  the  diminution  in  the  weight  of  the  copper  is  quite 
insignificant  compared  to  what  takes  place  in  the  presence  of  air.  A 
similar  hehaviour  is  noticed  in  sulphnric  aoid  alone.  H.  C. 

Mercurous  Sulphide.  By  U.  Antony  and  Q.  Sestini  ( Gnzzetta, 
24,  i,  193 — 198). — Mercui*ous  sulphide,  HgsS,  was  described  by  Sei* 
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Btrom  and  by  Brande,  but  their  product  was  supposed  by  Gaibourt 
and  by  Barfood  (Jahre^h.,  1864fy  282)  io  consisb  of  »  mixture  of 
mercuric  sulphide  and  mercury. 

On  passing  a  stream  of  hydrogen  sulphide  through  potassium 
salpliate  solntioii  oontainiiig  mercnroas  chloride  or  acetate  m  svspen* 
sioii,  at  --10^,  a  black  powder  consisting  of  mercoric  snlpliide  and 
mercury  is  deposited.  A  mixture  of  ajy  hydrogen  sulphide  and 
carbonic  anhydride,  however,  acts  on  ]>urc,  dry  mcrcnrons  chloride 
at  —10°  with  formation  of  mercurons  sul})hide;  the  carbonic  an- 
hydride is  employed  merely  to  dilute  the  hydrogen  chloride  evolved. 
Mercnrous  sulphide  la  also  obtained  by  the  action  of  dry  hydrogen 
sulphide  on  dry  raercnrons  acetate  at  —10^  no  gaseons  dilnent  being 
neoessaiy  in  this  case;  the  salt  is  stable  at  —10**,  but  decoutposes 
into  merenric  sulphide  and  mercury  if  the  temperature  rises  above 
0".  Mercuroiis  sulphide  may  be  distiugaished  from  the  mixture 
of  mercuric  sulphide  and  mercury  by  its  behaviour  t<:i\vards  a  mixture 
of  dry  hydrosfen  chloi-ide  and  cai-bonic  anhydride.  On  passing  these 
gases  over  the  mixture  containing  the  mercuric  salt,  no  action  occurs 
at  either  low  or  ordinary  temperatures.  At  —IS*^  the  gas  has 
practiciJly  no  action  on  meroorons  sulphide ;  at  —12^  the  salt  is 
slowly  converted  into  mercurous  chloride,  whilst  at  0^  the  conYersior. 
proceeds  rapidly.  Abnvf  the  action  becomes  more  slugj^sh  as  the 
temperature  rises,  until  ni  4-18'  no  mercurous  chloride  at  all  is  pro- 
duced; this  is  accounted  for  by  the  fact  that  the  mercurous  Palt  i>4 
completely  decomposed  into  mercuric  sulphide  and  mercui-y  at  this 

ienkperatoxe. 

Mercurous  sulphide  is  a  black  powder  which  is  not  affected  by  the 
alkali  hydroxides,  ammonia,  ammoniiini  sulphide,  or  dilute  nitric 
and  hydrochloric  acids  below  0**;  fuming  tiifric  acid,  however,  rapidly 
oxidises  it.  It  readily  dissolves  in  sodium  or  potassium  sulphide 
below  (P,  giving  a  limpid  solution  which,  as  the  temperature  rises, 
<leposit£>  mercui-y  in  a  very  fine  state  of  subdivision.         W.  J.  P. 

Allotro|do  Ohanges  of  Iron.  By  G.  Charpt  (Compt,  rend,,  118, 
668 — 870). — A  number  of  bars  of  steel  were  subjected  to  tensile 
strain,  and,  at  the  same  time,  were  heated  at  a  definite  temperature. 

If  was  found  ihnt  although  the  breaking  strain  at  first  deciderily 
increases  witii  the  temperatui*eand  afterwards  diminishes,  the  cliango 
which  produces  the  rectilinear  break  (this  vol.,  ii,  237)  diminishes 
continuously,  and  the  break  disappears  abore  a  oerlain  temperature. 
The  curres  representing  the  earlier  stages  are  analogous,  to  those 
representing  changes  of  state  at  different  temperatures. 

The  curves  representing  fiexion  and  compression  also  show  a  recti* 
linen r  portion  if  the  steel  is  annealed,  but  not  if  the  steel  has  been 
tempered  or  subjected  to  cold-hammering. 

The  curve  representing  the  effect  of  tensile  sti*aiu  is  not  materially 
affected  by  somewhat  wide  variations  in  the  duration  of  tbe  test. 

C.  H.  B« 

Combination  of  Molybdenum  Dioxide  and  Bisnlpliide  witli 
AlKaU  Cyanides.  By  E.  P£cuabd  {Com^t.rettd.,  118, 804—807).— 

25—2 
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An  acid  solution  of  moljbdenum  dioxide  can  be  obtained  witbont  the 
aid  of  metallic  molybdennm,  bj  addine  potaasiiim  iodide  to  a  solntion 
of  an  alkali  molybdatein  excess  of  hydroohloric  acid,  and  boiling  for  a 

long  time,  or  by  electrolysing  a  Bohition  of  ammonium  molybdate  in 

li ydrocliloric  or  oxalic  acid.  When  the  acid  liquids  arc  mixed  with 
potassium  bydioxide,  bydraied  molybdenum  dioxide  is  precipitate*!. 
If  a  hot,  strongly  ammoniacal  solution  is  electrolysed,  a  brown  dt  p ^>^,1T 
forms  very  alowly  on  the  negative  electrode,  and  consists  of  iiydruted 
molybdenum  dioxide,  and  not  of  the  bydrated  sesqaioxide  aa  Smith 
has  stated  (jBer.,  1880,  753). 

Molybdennm  dioxide  dissolves  very  easily  in  an  aqueous  solution  of 
potasfii urn  cyanide,  forming  n  sfmnfrly  alkaline  blue  liqnid,  whicli  after 
concentmtion  deposits  blue  needles  of  the  compound  AfoOjCyj/iKC v, 
which  can  be  purified  by  digestion  with  alcohol,  in  which  it  is  practi- 
cally  insoluble.  This  compound  is  very  soluble  in  water,  and  its  blue 
solution  is  stable  in  presence  of  alkalis.  When  treated  with  dilate 
acids,  it  becomes  brown ;  Mrith  concentrated  acids,  it  yields  hydrocyanic 
acid  and  a  brown  precipitate  of  the  compound  MoO«0^i,  Mtd  if  the 
lafter  is  left  in  contact  with  acids,  it  yields  liydi*ocyanic  acid  and  a 
solution  of  the  dioxide,  the  change  being  accelerated  bj  heating. 
With  solutions  of  metallic  saltn,  the  solution  of  the  blue  duuble 
cyanides  yields  heavy  pi-eoipitates  having  characteristic  colours; 
blnish-white  with  lead,  pale  t>rown  with  copper,  greenish-bine  with 
mercuric  salts,  and  darx  brown  with  silver  salts.  The  silver  com- 
pound has  the  composition  Mo02Cy3,2AgCy. 

An  acid  solution  of  the  dioxide  when  treated  with  hydrogen 
sulphide  yields  a  i-eddish-brown  precipitate  of  the  bisulphide,  and  the 
latter  dissolves  readily  in  a  warm  solution  of  potassium  cyanide 
forming  a  deep  green  liquid,  which  when  concentrated  yields  slender, 
black  needles  of  the  compound  MoSBGy«,2KCy.  It  can  also  be 
obtained  by  boiling  a  solution  of  potassium  thiomolybdate  with  an 
excess  of  potassium  cyanide,  until  the  red  colour  of  the  liquid  has 
completely  changed  to  green.  When  tivnt^'d  with  hot  aeid?,  it  yields 
hydrocyanic  acid  and  molybdenum  bisulphide.  The  green  solution 
of  the  salt  is  precipitated  by  alcohol ;  with  metallic  solutions,  it  gives 
precipitates  with  characteristic  colours,  e.g.,  green  with  lead  salts, 
red  with  siWer  salts,  brown  with  copper  salts. 

It  is  molybdenum  dioxide  that  gives  the  characteristic  red  colora. 
tion  with  tbiocyanates,  but  the  author  was  unable  to  isolate  the  red 
onmpound.  A  mixture  of  potassium  thiocyatiate  and  acid  potassium 
molybdate,  which  becomes  purple  when  mixed  with  a  strong  acid, 
becomes  deep  yellow  ouly  with  acetic  acid,  and  when  the  liquid  is 
conoentrated  it  yields  yellow  prisms  of  the  compound 

Mo,OioK„KCNS  +  4H3O, 

which  is  decomposed  by  water  with  separation  of  potassium  tri- 
molybdate.  An  analogous  ammonium  compound,  stable  in  presence 
of  acetic  acid,  bnt  decomposed  by  water,  can  also  be  obtained.  Both 
salts  dissolve  in  dilute  hydrochloric  acid,  forming  an  orange  liquid, 
which  gives  the  purple  coloration  eharaoteristic  of  molybdenum 
dioxide  when  mixed  with  zinc  and  ethei\  C*  H.  B. 
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Nickeliferoua  Iron  Pyrites  from  Sudbury,  Ontario.    By  T  L. 

WaLKEE  {Amer,  J.  ^'t•^.,  [3],  47,  312— :U4) .— Tho  pr]nci]ml  nu:kv\  orv 
of  the  Sudbury  district  is  uickeliferous  pyrriiotite,  but  at  the  Aiurray 
Mine  niokeliferous  iron  pyrites  alio  ooonn.  Marcarito,  magnetite, 
galena,  copper  pyrites,  and  nickelilerons  pyrrbotite  are  the  associated 
minerals.  At  first  only  massive  speoimeus  were  found*  bat  in  1893 
several  bright  cubic  crystals  were  obtained.  Specific  gravity,  colonr, 
lustre,  and  magnetic  ptv^porties  are  the  same  as  in  ordinary  iron 
pyrites.    Analysis  of  uudecomposed  massive  pieces  yielded 

Ni.  Fe.  8.  HjO.         Co.       Insoluble.  Am, 

4'U      39-70      4931      010      trace       576  none 

The  mineral  is  thns  iron  pyrites,  in  wMoli  part  of  the  iron  is  re- 
placed by  nickel,  its  composition  being  represented  by  the  formula 
(FeNi)S^  B.  H.  B. 

VailMita  from  Uteli.  By  E.  Packabd  (Amer.  J.  ScL,  ^3],  47, 
297 — ^296). — A  beanttfal  green  ndneral  from  a  quarts  vein  near 
Lewiston,  Utah,  proved  to  have  a  compof;ition  tbe  same  as  that  o! 
▼ariscite,  the  analytical  results  being  as  follows. 

H^.  P^i.  A1,Oi. 

22-95         44-40  32*65 

The  mineral  is  compact  or  orypto-crystalline  and  dull.  Its  sp.  gr. 
is  2'62,  and  its  hardness  about  4.  B.  H.  B. 

Analysis  of  a  Molybdenum  Mineral,  and  the  Existence  of  a 
Ferrous  Tetramolybdate.  By  M.  S  i  n  a  ( Gcuzetta,  24,  i,  9 7—1 11). 
— ~Tbe  author  has  examined  a  crystalline  quartzose  rock  from  Stilo  in 
Calabria;  the  several  constituents  of  the  xock  were  mechanically 
separated.  It  consisted  of  a  siliceous  gangue,  biotite,  and  another 
mica,  molybdenum  bisulphide,  iron  pyrites  with  a  little  copper 
sulphide,  fiTihydrous  umninm  molybdat(\  T^/Mo04)3,  ferrous  tetra- 
moljbdnte,  FeO,  4MoOs,  blisO,  and  auotiier  substance  not  yet  com- 
pletely examined. 

The  uranium  trimolybdate  occurs  in  yellow  amorphous  crusts,  and 
has  not  previously  been  obtained  either  from  natural  or  artificial 
sources.  The  ferrous  tetramolybdate  separated  from  a  solution  of 
the  last  above-mentioned  constituent  of  the  rock  in  hydrochloric 
acid;  it  is  very  srnsitive  to  the  action  of  light,  and  is  deliquescent. 
It  is  yei'y  soluble  in  water,  but  less  so  in  alcohol.  W.  J.  P. 

ISnstatito  and  the  Products  of  its  Alteration.  By  K.  Joaans* 

SON  {Zeit.  Kryst.  Min.,  23,  162 — 155). — The  author  gives  the  results 
of  an  optical  and  chemical  invosiiL'ation  of  unaltered  enstatite,  and 
of  the  bastitp  likf'  products  of  its  alteration  The  specimens  of 
enstatite  aaalysed  were  obtained  from  Almeklovdali  ASondmore,  and 


322 


ABSTRACTS  OF  OHEMIOAL  PAPERS. 


from  Odegardeu,  Batnle  in  Norway,  and  those  of  bastitc-like  maienal 
were  from  North  America  and  from  Kjorrestadkilen,  Bamle. 

B.  H.  B. 

Leucite  in  New  Jersey.  Bj  J.  F.  Kemp  {Amer.  J.  Sci.,  47, 
339— 340).— The  author  recently  described  (Abstr.,  1893,  ii,  W9)  a 
basic  djke  near  Hamburg,  New  Jersey,  which  has  been  thought  to 
contain  lencite.  A  anbseqnent  exploration  at  Rndeyille,  near  Ham- 
burg, has  proved  that  there  actaally  is  in  Sussex  Conuty,  New 
Jersey,  a  leucite  dyke  rock,  associated  with  the  eleBolite-syenite,  and 
tlint  the  deterrniiiation  of  a  piece  of  the  earlier  cleseribed  dyke  by  £. 
HuKsak  in  1882  as  leucite- tephrite,  although  based  on  altered 
material,  is  substantiated  by  the  discovery  of  satistactorily  fresh 
material.  B.  H.  B. 

Chemical  Composition  and  Related  Physical  Properties  of 
Topaz.  By  S.  L.  Phnfi^ld  and  J.  C.  Minor,  juu.  (A  mer.  J.  Sri.,  [31, 
47,  3b7 — «iyt5^.— The  chemical  compositioo  of  topaz  has  never  been 
satifllactcwilj  settled.  It  ooooired  to  the  anthora  that  perhaps  the  varia- 
tions in  the  percentages  of  fluorine  and  the  failnre  to  yield  a  simple 
ratio  are  due  to  the  partial  replacement  of  fluorine  by  hydroxyl. 
Tests  were  accordingly  mnde  for  water,  and  it  has  been  found  to  be 
always  present  (compare  Jannasch  and  Locke,  this  vol.,  ii,  2S-i).  The 
results  of  analyses  of  topaz  from  10  localities  show,  as  was  antici- 
patedf  that  tluoriue  has  been  replaced  by  hydroxy!,  and  the  ratios 
indicate  that  SiOs  :  Al,Oa :  F  +  OH  as  1 :  1 :  2.  In  topas,  as  in 
herderite,  an  increase  in  hydroxyl  is  accompanied  by  a  decrease  in 
specific  gravity  and  an  increase  in  the  indices  of  remotiom.  In  both 
minerals,  the  substitution  of  hydroxy!  for  fluorine  caUBCS  a  change  in 
the  icugthfi  of  the  crystallographic  axes.  B.  H.  B. 

Analysis  of  NeplieUno.  By  ir.  Bi:k<:hp.ll  (Zeit.  Kryyt.  Mill. ,23, 
157 ;  from  Geol.  Foren.  Forhand,  13,  300). — At  liwaara  in  Finland,  in 
a  rock  known  as  ijolite,  nepheline  occurf!  in  an  unaltered  condition. 
On  analysis  it  gave  the  following  results. 

SiOj.  AljO,.         CaO.  Na^O.         KC  Total. 

43-98       34-93       036        16*76       3  83  9986 

B.  H.  B. 

Miloain,  Alexaudrolite,  and  Avalite.  By  S.  M.  Losanitsch 
(OAsm.  Newst  69,  243— Milosin  and  avalite  are  Senrian 
minerals,  the  composition  of  which  had  hitherto  not  been  established* 
A  new  green  mineral  occurring  with  milosin  is  termed  alexandroUie 
by  the  author.  Analysis  of  the  three  minerals  gave  the  following- 
results. 

SiOj.     AljOj.    CrjOj.    Fe^Oa.    MgO.      K5O.      II  .O,  Total. 
I.  76-37    :K)18     9-75     0  91    trace    trace    13-76  1(X>88» 
II.  52  07    20  76    13  74     2  22    trace    trace    10  88     9^  67 
m.  54*66  20*46  10-88    118    2*06    4  61     5  66     99  5] 

I.  Milosin;  II.  Alezandrolite ;  III.  Avalite. 

fi*  H»  J3« 

*  The  figures  given  add  up  to  180-97.  A  formula  fagfEwted  in  the  orifinsl  for 
he  mineral  ra^uiree  StOt*  46*35  per  cent  only. 
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PhonoliUo  Rocks  from  Black  Hills.  By  L.  v.  Pikssox  (.4mer. 
J.Sci.,  [3],  47,  341— 346).— In  the  Black  Hills  of  Dakota,  there  is  an 
extremely  iatereetin^  series  of  high-alkali  rocks.  A  phonolite  from 
this  region,  deecribed  by  the  author,  gave,  on  analysis,  the  following 
reenlts. 

SiO^.  TKV  Al^t.  F^a*  VeO.  UnO.  GbO.  BftO.  MgO.  KajO. 
61*06  0-18    1871    1-91    0*63    trace    158    0*05    006  8*68 


KjO. 
4-63 


K.O. 


Ci. 

0-12 


SO3. 
trace. 


The  sp.  gr.  is  2*582.  The  very  small  ainoant  of  bivnleiit  metallic 
oxides  present  and  the  great  excess  of  soda  over  pota^ii  are  note- 
worthy, B.  H.  B. 

AnalydB  of  a  Meteorite  from  ZabrocQe.  By  P.  Mklikotf  and 

L.  PisaiEJEWSKY  (Ber,,  27,  1235— 1238).— This  meteorite  fell  on 
September  2^,  1893,  at  Zabrodje  in  the  province  of  Wilna ;  it  weighs 
3165  j^rams,  the  sp.  f-'r.  —  3*71  at  20  .  It  contained  considerable 
quantities  of  ferrou.s  sulphide  and  nickel  iron,  NiFeg  (Taenite),  to- 
gether with  small  crystals  of  ferrouci  chromate;  o^'OS  per  cent, 
was  Bolable  in  hydrocUorio  aeid.  The  silioates  bad  the  following 
oomposition. 

SiO,.  MgO.  C»0.  PeO.  UnO.  A^V  Vt^O.  Kfi,  TotaU 
39*89    22-37     2*32     13*84    1*11     212     1*21     0*41  82*77 


The  composition  of  the  meteorite  was 

NiFcs.      Ft)S.       PgO,.     FeCrOv  Uiivine. 
9-31      6-6      019      0-7  42*77 


Insoluble 
flilicatti.  Total. 

40  99*57 


The  iiisohible  silicates  probably  oonsist  of  albite  (11*26  per  cent.) 
and  of  bronzite  (2b'74  per  cent.).  J.  B.  T. 

Mineral  Water  of  Gyrenbad.  By  F.  P.  Tbeadwell  (Arch. 
Fharm*9  231,  579 — 591). — ^The  npper  spring  of  Grrenbad  (Canton 
Zfiricb)  yields  10 — 15  litres  of  water  per  minute.  The  water  is  clear, 
(  olourlesB,  and  odoarless.    The  temperature  of  the  water  on  the  26th 

of  February,  1893,  was  8°,  the  temperature  of  the  air  beinf^  r>  '2'' ;  the 
sp.  ^r.  was  1'00043  at  12*9°.   The  results  were  as  follows  in  parts  per 

lu.Ouo. 

CI.  SOj.  C0«.  NjO,.  AIPO4.  K;0. 

0-005561     0*065098     3*614400     OOio310     0000200     0  010563 


K%0. 
O016237 


(NH,),0. 
0003030 

0*000054 


CaO.  BaO.  MgO. 

1*400600      trace  0*422190 

Total  nsidm. 

3*558050 


0060120 


Oi^ganio  matter. 
0-066369 


COa  (free  and  halt  combined)  1180*2  c.c.  at  &  and  770  mm. 
C0«  (f  1-ee)  381*43  c.c.  at  8'*  and  770  mm. 
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A  centmormal  solation  of  potassintii  permanganate  immediately 
prodnced  a  pink  coloration  in  500  o.c.  of  the  water  acidified  with 
snlplmric  acid.  M.  O.  F* 


Physiological  Chemistry. 


Assimilation  of  Inorganic  Substances.  By  J.  Neumann  (Chem. 
Oenir.,  1894,  i,  561—^02  ;  from  /.  Lnndw.,  41,  :^43-  :>80).-A  calf  wns 
fed  on  milk,  then  for  a  second  period  on  milk  pliis9  grams  of  calcium 
phosphate,  then  for  n  third  period  on  milk  plii^<  12  grams  of  calcium 
phosphate  daily  ;  the  following  renults  were  obtained. 


Itt  period. 

2nd  period. 

8rd  period. 

a.  Lime. 

24>63 

27  -88 

29  19 

12  -86 

14 -42 

Hi  -77 

11-77 

12*96 

19*48 

80*40 

32  83 

34-33 

14-91 

ie-87 

18  39 

15*56 

15-96 

15-94 

That  is,  about  50  per  cenf.  ^-ns  as<?imi]ated  in  the  fii'st  period,  and 
the  quantity  absorbed  varies  lui(  little,  although  the  nmouTit  inr'ested 
was  increased  in  the  second  and  third  periods,  and  go  the  percentage 
afi^imilated  fell. 

In  another  research,  however,  in  which  7'5  pams  of  calcium  carb- 
onate was  added  to  the  milk,  the  qnantity  assimilated  rose  to  61  per 
oeni  W.  D.  H; 

Digestibility  and  Nntritive  Value  of  Margarine.  By  A.  .Tom.es 
(^Monatsh.j  15,  147 — 103). — From  experiments  on  dogs,  conducted  in 
the  usual  way  by  comparing  ingesta  with  egesta,  the  conclusion  is 
drawn  that  margarine,  so  far  as  regards  digestibility  and  nntritive 
valne,  is  exactly  similar  to  tme  bntter.  W.  D.  H. 

Proteid  Metabolism.  By  A.  RrnrEE  (Ch^m.  Centr.,  1894.  i  r,n2; 
from  Sitz.  Ges.  Mori>h.  u.  PliysnJ.  yfi'mrhen^  9,  ii,  62). — Some  l  ect  nt 
observers  have  stated  that  human  beings  can  maintain  nitrogenous 
equilibrium  on  considerably  less  proteid  than  was  formerly  stated  to 
be  necessary.  The  present  research  on  two  men,  carried  ont  in  the 
nsnal  way,  does  not  confirm  this.  Both  lost  considembly  both  in 
weight  and  health ;  tlie  sparing  action  of  fat  and  carbohydrate  on 
proteid  metabolism  is  therefore  limited.  W.  D.  H. 
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The  Varieties  of  Sugar  formed  by  AnimaJ  Ferments  from 
Starch  and  Glycogen.  By  i-..  Kvll  and  J.  Vogkl  (Zeit.  huA., 
108 — 124). — The  stai'ch  used  wa^  rice  starch  in  a  5  per  cent.  solatioD. 
It  wft8  Bubiected  to  tlie  action  of  the  ferment,  and  ibe  sagar  formed 
identified  oy  the  nae  of  the  phenylhydrasine  reaction ;  the  oeasone 
being  subjected  to  elementary  analysis. 

As  the  resnit  of  the  action  of  human  parolid  8aliT%  the  angar 
formed  yieklcd  isomaltosazonc. 

Mixed  human  saliva  produced  isomaltose  at  first,  later,  maltose  was 
formed  iu  audition,  and  even  small  (Quantities  of  dextrose. 

Dogs*  ealiya  gave  rise  to  iaomaltoae. 

Oz  pancreas  acted  similarly. 

The  remaining  experiments  relate  to  glycogen.  Hiunan  parotid 
saliva  produced  isoraaltose  and  maltose  in  the  proportion  1  :  2  from 

liver  glycogen.  From  mrisclo  crlvrnp'pn,  small  quantities  of  the 
game  saliva  produced  ibumaltose,  with  siiiall  quantities  of  maltose  and 
dextrose.    Large  quantities  of  the  same  saliva  produced  maltose 

pancreas  and  lirer  glycogen  led  to  the  formatioii  of  isomaltoae 

^vith  a  veiT  small  admixture  of  maltose.    Ox  pancreas  and  muscle 

irlycogen  led  to  the  formation  of  isomaltose  with  a  very  small  nd- 
T7iL\tiire  of  dextrose.  Diastase  produced  the  same  products  from 
muscle  glycogen.  W.  D.  H. 

Ghemical  Changes  in  Cartilage  daring  OaaifioaiioiL  By  C. 

Chabri^  (Conipf.  rend.f  118, 1057 — lOGOV— The  proeef^s  of  ossification 
is  usually  regarded  as  a  process  in  which  the  cai  t  i lagi n  ous  (chondro- 
genous)  basis  is  replaced  by  osseous  (gelatin-yieidingj  tissue.  The 
present  paper  gives  certain  theoretical  chemical  r^ons  for  believing 
that  the  cnange  ia  not  snch  a  replacement^  but  an  actual  oonveraion 
of  chondrogen  into  collagen.  W.  D.  H. 

Protagon.  By  W.  G.  Ruppel  (Zeit.  Biol,  31,  86—100).— 
Protagon  was  separated  in  a  crystalline  form  from  the  brains  of 
human  beings  and  oxen.  Elementary  analysis  gives  numbers  agree- 
ing closely  with  those  of  previous  observers,  and  thus  the  view  of 
Gamgee  and  Blankenhorn,  which  is  supported  by  Baumstark,  that 
protagon  is  a  chemical  unit,  is  confirmed. 

The  following  table  gives  the  principal  analyses  hitherto  nnido. 


T  *  a  f 

Oamgee  and 
BlaaJumbora. 

Bammtark. 

Ko«0L 

Buppel. 

Ox. 

€.... 

66-74 

66*30 

66 -20 

fiO-29 

(30  -51 

iB«« 

11  -74 

10-69 

11  12 

11  13 

10-75 

10  •»« 

IT 

2*89 

2*85 

8-26 

2*82 

2 '56 

1*28 

1-068 

1*08 

0-97 

113 

1*188 

8  •  ■  ■  • 

0-51 

0-096 

W.  D.  H. 
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Pats  of  Human  Milk.  By  W.  G.  Ruppel  (ZeiL  Biol,  31, 
1 — 11). — The  fatty  acids  found  in  human  milk  are  batyric,  caproio, 
eapric,  myristic»  pabnitxe,  steario,  and  oleic  acids  all  oomhiiied  wi(3t 
glycerol.  The  presence  of  formic  acid  is  also  inferred  from  its  tc- 
dndn^  action,  bat  not  b^  any  farther  tests.  Qnantitative  analysis  is 
not  given,  homan  milk  is,  howoTer,  poor  in  the  volatile  acids. 

W.  D.  H. 

CxyrtaUine  Aoids  of  Humaa  Bile.  By  Lassar-Cohn  (Ber., 
27, 1339 — 1346). — ^The  method  previonsly  employed  by  the  author 
for  the  investigation  of  ox  bile  (Afastr.,  1892,  IIU;  1898,  ii,  220) 
has  now  been  applied  to  that  of  haman  bile.    The  bilo  was  hydrolysed 

by  boilitig"  it  for  24  hours  with  6  per  cent,  potassiom  hydroxide,  this 
concentration  being  maintained  by  the  addition  of  water  from  time 
to  time.  The  resiUts  may  be  summed  up  as  follows : — There  is  ob- 
tained from  human  bile  one  more  acid  than  from  ox  bile,  namely, 
felUme  acid,  CvHmOi.  This  is  a  tssteless  compound  melting  at 
166 — 169°;  it  is  hora  ilogous  with  choleic  acid,  and  apparently  dis- 
tinct from  Schotten's  feilenic  acid  (Abstr.,  1887,  606).  The  other 
sabstanceH  separated  were  cholic  acid,  CjjHtoOft,  oholeio  acid, 
CMH40O4,  besides  fatty  acids  and  ancrystallisable  resin. 

A.  R.  Ii. 

Urea  Formation.  By  A.  Gautikr  {Coynpt.  rend.,  118,  902—904), 
by  A.  Cmauveau  (thtd,,  y(H— 900),  by  Bekthelot  {ibid.,  906—907), 
and  by  Kaufmakn  (ibtd.,  937 — 939). — It  is  admitted  that  urea  is  in 
great  part  formed  in  the  liver  from  proteid  material.  Chauveau  re- 
gards this  as  due  to  oxidation,  whilst  Gautier  considers  that  in  the 
liTer  and  other  oigans,  urea  is  the  product  of  feimentation  (hydroly- 
sis), and  that  oxygen  is  nnnccossnry.  This  he  supports  by  stating 
that — (1)  protoplaRm  is  usaally  reducing  in  its  action,  and  in  the  liver 
glycogen,  sugar  and  fat  are  formed,  by  reduction,  simultaneoasly  with 
the  urea ;  (2)  Ehrlich's  experiments  with  sodium  sulphindigotate  and 
other  pigments  show  that  the  reducing  action  of  living  tissues  during 
life  is  especially  marked  in  the  liver ;  (3)  Riehet's  experiments  show 
that  urea  is  formed  in  a  piece  of  liver  plunged  into  melted  paraffin 
where  there  can  be  no  access  of  oxygen.  In  the  two  papers  that 
follow  the  first,  it  is  pointed  out  tli.it  the  liver  norma lly  is  being 
traversed  by  blood  rich  in  oxygen,  and  that  the  formatiou  of  urea  is 
on  all  fours  with  that  of  carbonic  anhydride. 

Kaufmann's  paper  relates  to  the',  site  of  urea  formation,  and  the 
conclusions  he  draws  from  his  experiments  are — (1)  that  the  forma- 
tion of  urea  is  not  entirely  localised  in  the  liver ;  all  other  tissues 
produce  a  certain  quantity  ;  (2)  nevertheless  the  liver  is  the  seat  of 
most  active  and  abundant  j^i-odnctiou  of  urea  ;  (3)  that  tliis  un vi, 
formation  is  produced  by  the  inteiuction  of  the  blood  and  by  meta- 
bolic pheiv>mena  in  the  tissues.  W.  D.  H. 

Chemical  Compoaition  of  a  Patty  Tumour.  By  W.  G. 
RuPi'LL  {Zcii.  Biol.,  31,  101 — 107). — The  resulLs  oi  the  analysis  may 
be  Imeflj  stated  as  follows. 
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Grams. 

Connective  tissue   110  =    1*90  per  cent. 

Fat   4520  =  7807 

Water   116*0  s  20  0S 

Total  weight   579  0 

The  4&2  graau  of  &t  ooDtained : — 

GhWDM. 

Free  fatty  acids   4'52  =    I'O  percent. 

Oleic  acid   293  80  =  65'0  „ 

Fixed  acids  (mostlj  stearic)    166*22  =  23'5  „ 

Glyeeitjl,  volatile  acids  (espe- 
cially capric  and  bntjric), 
and  unaaponifiablo  sub- 
stance  47*46  =  10*5 

W.  D.  H. 

PoiBoning  by  Pyrogallol  and  its  Detection.    By  D.  Yitali 

(L'Or"si\  17,  37—45). — Death  resulted  from  the  administration  of 
0'2U  pram  of  pyrogallol,  in  several  doses,  to  a  dog  weigliing  8  kilos. 
The  phuuol  can  be  detected  in  the  urine  after  the  iii*st  dose,  but  not 
after  subsequent  doses,  its  oxidation  products  only  being  then  found. 

W.  J.  P. 


Ohemistvy  of  Vegetable  Physiology  and  Agiiealtare. 


Chemical  Constituents  of  Ilex  Faraguayensis.  By  H. 
Kuhz-Kbause  {Arch.  Fharm.,  231,  (513— 640).— The  chemistry  of  the 
mat^  leaf  has  not  been  the  snbjeot  of  much  inyestigation  within 
recent  years.  The  author  refers  to  caffeine  and  tannic  acid,  together 
with  proteids  and  inorganic  salts,  as  having  already  been  shown  by 
vari<tns  chcmist.s  to  occur  in  the  leaf  of  the  Brazilian  bolly,  nnd  then 
descnbt'H  results  which  prove  the  presence  of  combined  choline,  an 
optically  inactive  sugar  arising  from  the  hydi^lysis  of  the  tannin 
present,  and  soluble  potassium  and  magnesium  salts,  amounting  to 
more  than  1  per  cent,  of  the  dried  leaf.  Brazilian  holly  does  not 
contain  ilizaDthin. 

The  author  has  submitted  the  tannin  derived  from  mate  to  a 
close  comparison  yvlth  that  obtained  from  coffee,  and  is  able  to  con- 
firm Rochleder's  conclusion  that  these  two  acids  are  identical.  This 
is  shown  by  numerous  inactions  common  to  both,  and  also  by 
the  fact  that  hydrolysis,  with  concentrated  potash,  gives  rise  to  the 
dihydrozycionamic  add  already  obtained  by  Hlasiwets  from  caffe- 
tannic  acid  (Attnalen,  142,  221  and  357). 

Dihydrozycinnamic  acid,  C9H9O4,  [COOH  :  (OH),  =  1:3:4], 
separates  from  alcohol  in  pale-brown  apgregates,  single  crystals 
fi-om  an  aqueous  solution  being  light  yellow.  With  hivtdent  metals 
it  forms  three  series  of  salts — normal,  monobasic,  and  biuasic.  Fusion 
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taken  place  at  197 — 201",  accompanied  by  evolution  of  carhoinV  nn- 
lijdride :  the  residae  most  probably  contains  the  hitherto  unknown 
3 : 4-diliydi*oxjcinnamene,  which  shows  the  colour  reaction  with 
strong  JsulpKnrio  aoid  eharaetoristic  of  its  methyl  ether  (Abetr.,  1881, 
740),  and  i^so  yields  catechol  when  submitted  to  dry  distillation. 

The  tannin  from  mat^  is  not  readily  attacked  by  bTdroehlorio 
acid,  but  bromine  water  is  decolori^pd  by  its  n(]iifonp  sointum  with 
the  formation  of  ])i'omoflilivflroxyriijiiamic  acid,  ulthongh  the  direct 
action  of  bromine  on  dihydroxycinnauiic  acid  gives  rise  to  a  dibromo- 
derivative. 

Another  proof  of  the  identity  of  the  tannins  deriyed  from  coffee 
and  from  mate  is  the  decomposition  of  the  latter  by  laebevmann's 
reagent,  with  the  formation  of  glucose,  catechol,  oxalic  acid,  and 
hydrogen  cyanide,  the  intermediate  product  beinp;*  dihydroxycinnamic 
acid.  The  glucose  from  this  source  is  an  optically  inactive  fiyrup, 
which  yields  a  crystalline  osazone,  and  reduces  Fehliug's  solution. 
Hence  the  occurrence  of  glnoose  in  the  aqueous  extract  of  the 
dried  leaf  is  ezplaineH  by  the  decomposition  of  a  portion  of  the  tannin 
present.  M.  0*  F* 

Balsam  of  Tamacoar6;  a  Brazilian  Vegetable  Oil.  By  F. 
Pfaff  (Arch.  Phitnn.,  231,  522 — 541). — Tamacoare  balsam  is  viscid, 
and  of  a  yellowish-brown  colour;  it  is  heavier  than  water,  with  which 
it  forms  an  emulsion,  hnt  is  soluble  in  all  other  ordinary  solvents. 
When  distilled,  either  under  atmospheric  pressure  or  in  a  yacuum,  it 
undergoes  decomposition,  and,  although  a  clear  oil  passes  over  in  a 
current  of  superheated  steam,  the  distillate  soon  bscomes  brown  as 
the  temperature  rises. 

A  stndy  of  the  chemical  pi\)perfies  of  Tamacoare  balsam  shows  it 
to  consist  of  an  individual  substance  of  the  formula  Ctt^n^y  By 
mixing  alcoholic  solntkms  of  the  oil  and  mereuiic  chloride,  a  de- 
riyative  of  the  composition  CtiHnO«,Hg01  is  obtained,  crystaUising 
in  tufts  of  colourless  needles,  soluble  in  cold  chloroform  and  ether, 
but  insoluble  in  boiling  alcohol.  On  passing  hydrogen  sulphide 
tbiough  a  solution  of  the  compound  in  ether  and  alcohol,  to  which  a 
few  drops  of  hydrochloric  nrid  Imve  been  added,  mercuric  sulphide  is 
precipitated,  whilst  the  til  Irate  cuntaius  the  original  oil.  One  speci- 
men of  Tamacoar6  balsam,  after  remaining  in  a  stoppered  flask  for 
two  years,  deposited  colourless  ciystals  identical  in  cneraical  proper- 
ties with  the  oil,  which  is  regenerated  by  dissoWing  the  crystalline 
product  in  any  ordinary  solvent  (alcohol  excepted),  anil  evaporating. 

Decomposition  of  the  oil  with  concentrated  alkalis  gives  rise  to 
numerous  products,  of  wInVli,  however,  normal  butyric  and  caprylic 
acids  only  have  been  ideuLiiied.  M.  O.  F. 

Blay.Hitam;  a  Malayan  Arrow  Poison.  By  H.  Saktessoit 
sndC.  G.  Saxtesson  {Arch.  Phami.,  231,  591— 612).— The  authora 

hare  submitted  the  bai'k  of  the  B lay-Hi t-mi  yAnut  to  a  careful  ex- 
amination, and  have  succeeded  in  isolatiuLf,  as  its  chief  chemical 
constituent,  an  alkaloid  which  corresponds  completely  in  chemical 
and  toxic  pi*opertics  with  brncine.    The  same  alkaloid  is  preseui  ui 
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the  wood  and  sap,  the  latter  also  giving  ancertain  indicatioiis  of  the 
pveeence  of  strychniiie.  M .  O.  F. 

Composition  of  the  Ash  of  Olive  Mark  Extracted  with 
Water  and  with  Carbon  Bisulphide.  By  D.  Martelli  (Sfaz. 
Sper.  Agrar.,  25,  GO — 72). — The  pasty  »ubstance  obtained  after  the 
expression  of  the  oil  from  olives  is  sometimes  employed  as  cattle 
food  or  manure,  or  it  is  farther  extracted  with  water  or  with  Qarbon 
bisulphide.  The  residue  may  be  used  as  food  or  maanre,  and  is 
frequently  used  us;  fuel  for  heating  the  kettles  in  the  oil  factories. 
Samples  of  ashes  from  various  sources  were  obtained  and  rtnnlysed. 
There  is  a  good  deal  of  difference  in  the  results,  owing  to  the  dilfer- 
cnce  in  the  soils  on  which  the  olives  were  grown,  and  also  to  differ- 
ences in  the  manner  in  which  the  olives  were  treated.  The  most 
▼aloable  ashes,  as  manures,  were  those  obtained  from  residaes  ex* 
trsoted  with  carbon  bisulphide ;  the  pare  ashes  contained  K^O,  19  to 
32  per  cent. ;  CaO,  16—33  per  cent. ;  PjOa,  3  to  over  5  per  cent. ; 
Mp-O,  3  to  3*7  percent.  ;  and  SO3,  1  to  10'7  per  cent.  The  residues 
extracicd  with  water  gave  less  nutritive  a-sluis,  especially  as  regaT*ds 
potash  (iG — 20  per  cent.);  phosphoric  aniiydrido  was  also  lower 
(3"7 — 4'3  per  cent.).  Chlorine,  which  was  present  in  the  ash  from 
the  carbon  bisulphide  residue  to  the  amount  of  0*5—4  per  cent.,  was 
found  only  in  traces  in  the  ash  of  residues  washed  with  water. 
The  autiior  points  out  the  importance  of  utilising  the  ashes  for 
manuring,  either  alone  or  mixed  with  nitrogenous  matter,  and  snffi* 
cient  acid  to^neatralise  the  alkali.  N.  H.  M. 


Analytical  Chemistry. 


Laboratory  ApparatUB.  By  F.  Anderlini  {Gmzeita^  24,  i, 
150 — 15(>). — In  place  of  the  ordinary  Geissler  potash  bulbs  used  in 
organic  analysis,  tl  r  author  recommends  a  modification  in  which 
three  bulbs  are  at  raTiL''cd  one  above  the  other  inside  a  fourth  ;  the 
whole  appamtas  stand 8  on  a  foot,  and  can  be  improved  by  the  addi- 
tion of  a  tap  closing  both  entrtmce  and  exit  tubes. 

An  improTcd  form  of  calcium  chloride  drying  tube  for  use  in 
oiganic  analysis  is  also  described ;  it  consists  of  a  cylinder  standing 
on  a  foot,  and  containing  an  internal  tube  down  which  the  producto 
of  combustion  pass.  The  whole  apparatus  is  filled  with  calcinm 
chloride,  and  both  inlet  and  outlet  are  rinsed  by  a  tap  at  the  tup  of 
the  apparatus.  Towei*s,  of  somewhat  similar  construction  to  the  pi-e- 
cedin^,  may  be  advantageously  employed  in  drying  the  air  or  oxygen 
used  in  the  analysis. 

The  author  also  describes  improved  forms  ol  f ractionati n <^  columns 
and  a  safety  separating  funnel.  W.  J.  P. 
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XBUmation  of  Moletnre  in  Wood  Pulps.  By  J.  C.  Bell  (/. 

8oe.  Chem.  Ind.^  1804,  117—118). — The  author  reconimendfi  that  the 
sample  should  be  di-ied  to  constant  weif^ht  at  100%  and  then  a  definite 
percpiitngo  of  moisture  allowf^l.  The  c^^net  aTnonnt  to  ho  allowed 
should  be  fixed  bj  a  joint  committee  of  manufacturers  and  analysts. 

L.  DB  K. 


Estimation  of  Sulphur  in  Sulphides,  and  Simultaneous 
Estimatloii  of  the  Anenlo  present.  By  F.  Javvasch  (Zed. 
anorg,  Chem^tB^  SOS— 309). — ^The  apparatus  osed  is  fijfored  below.  A 
18  an  apparatus  for  generating  Hydrogen  chloride ;  B  contains  snlpb* 


1[«  I. 


nric  acid,  and  has  a  calcinm chloride  tube  attached;  the  vessel  a, 

cL,  e,  /  is  of  hard  glass ;  &  is  a  gronnd.glsag  joint ;  i  contains  3  per 
cent,  aqueous  hydrogen  peroxide,  with  some  strong  nitric  acid 
added;  Zand  m  the  same  mixture,  diluted  with  an  equal  \  ()lumeof 
water.  About  0  6  gi*am  of  the  finelj-powdered  mineral  is  placed  in 
the  vessel  a,  /,  and  first  heated  with  a  flat  flame  Bunsen  burner  for 
abont  half  an  honr  in  a  current  of  dry  oxygen ;  the  snlphnr  and  most 
of  the  arsenic  are  oxidised  and  carried  over.  The  oxygen  appaiatos 
is  then  disconnected,  and  replaced  by  A,  B  ;  and  a,  /  is  immersed  in 
boil  in 'J-  water,  while  a  rapid  current  of  hydrogen  chloride  is  passed 
through  for  1^—2  hours.  The  contents  of  i,  /,  and  in  arc  now  mixed, 
and  concentrated  to  2u — 25  c.c,  small  quantities  of  strong  nitric  acid 
being  added  from  time  to  time.  The  residue  is  diluted  to  200  c.c, 
the  snlphnric  add  precipitated  with  a  very  slight  excess  of  bariam 
chloride,  and  the  barium  sulphate  collected  and  weighed.  The 
excess  of  barium  in  the  filtrate  is  precipitated  with  a  very  slight 
excess  of  sulphuric  acid,  the  filtered  solution  is  evaporated  to  a 
small  bulk,  and  made  alkaline  with  ammonia,  and  the  arsenic  is 
then  pi-ecipitated  with  a  slight  excess  of  magnesium  chloride,  the 
precipitate  being  treated  as  described  in  Abstr.,  1892,  658. 

C  B. 

Estimation  of  Arsenic  in  Copper.  By  F.  Plaj  iJiN  {J.  Soc. 
Ohem,  lad.,  1894,  324— 326).— The  anthor,  having  satisfied  himself 
that  arsenions  sulphide  is  completely  decomposed  by  boiling  with  a 
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large  amoniit  o£  water,  veoommendB  the  following  process  for  the 
estimation  of  arsenic  in  copper. 

7]n'  metal  is  heated,  as  nsnal,  with  ferric  oxide  and  hydroohlorio 
acid.    The  distillate  is  precipitated  with  hydrogen  sulphide,  and  the 

impnro  arscnions  sulphide  is  rollet'tefl.  Tnstofi'l  of  dn*ectly  weighing 
iiy  it  is  boiled  for  some  time  with  about  half  a  litrt  of  wnifv.  and, 
after  cooling,  the  arsenic  is  titrated  with  centiuormal  iodine  soiation 
in  the  nsnal  manner.  L.  de  K. 

Detection  of  Arsenic  when  associated  with  Antimony  and 
Tin.  By  F.  A.  Guocu  and  B.  Hoix.k  {Amer.  J.  Sci.,  [3],  47,  382—385). 
— ^The  mixture  containing  the  three  metals  is  distilled  with  3  grams 
of  potaasinm  iodide  dissoWed  In  5  cc.  of  water  and  an  e<}ual  volume 
of  strong  hydroohlcrio  aoid.  The  distillate  is  condensed  m  10  c.c.  of 
dilute  hydrochloric  acid  (1  :  1).  The  free  iodine  is  removed  by  the 
cautions  addition  of  stannous  chloride,  and  the  arsenic  is  then  preoi. 
pitated  by  hydro'j'f'n  ^ulpTiide.  Traces  of  antimony,  which  may  have 
passed  over,  and  the  added  tin,  are  not  precipitated  in  presence  of 
such  a  large  excess  of  acid.  If  it  be  desired  to  completely  remove 
the  arsenic,  the  reaidae  in  the  flask  most  be  distilled  a  few  times 
more  with  hydrochloric  acid.  The  remaining  liquid  is  afterwards 
tt  Htt  d  for  tin  and  antimony  in  the  usual  manner. 

The  apparatus  employed  is  essentially  the  one  devised  by  Mohr, 
and  consists  of  a  25  c.c.  flask,  fitted  by  means  of  n  rubber  stopper  to  a 
pipette,  bent,  drawn  out  at  the  lower  end  and  dipped  into  a  test  tube, 
which  is  at  the  same  time  supported  and  cooled  in  a  dasi^  partly  tilled 
with  water.  The  pipette  tuM  shoold  he  wide  enongh  to  prevent 
the  formation  of  babbles  within  it,  and  the  bnlb  large  enough  to 
retain  any  liquid  which  may  happen  to  force  itself  back  by  accidental 
cooling  of  the  flask.  L.  de  E. 

Testing  for  Boile  add  In  Wine-ash.  By  P.  Kulisch  (Zeit, 
angw.  Cfhem.^  1894, 147 — 148). — Ripper,  who  fint  detected  the  pre* 
sence  of  boric  acid  in  the  ash  of  wine,  recommends  that  the  jnineral 
matter  of  2.')—  .">0  c.c.  of  wine  should  be  dissolved  in  10  c.c.  of  water 
and  2  c.c.  of  hydrochloric  acid  (sp.  g-r.  119).  B}-  means  of  faintly 
coloured  turmeric  paper,  the  boric  acid  reaction  may  then  be  readily 
obtained. 

The  anther,  howeTor»  recommends  simply  dissolving  the  ash  in  a 
few  drops  of  add,  and  testing  with  paper  of  a  decided  yellow  coloor. 
The  test  is  then  mnch  more  satisf^toiy.  L.  dk  K. 

Estimation  of  Garbonic  Anhydride  in  Presence  of  Soluble 
Sulphides.  By  A.  WotKOWicz  (ZeU,  angw,  Chem,,  1894,  165).— 
The  anther  uses  the  apparatus  recommended  by  Fresenins,  bat^  before 
liberating  the  csrbonic  acid  by  msans  of  hydrochloric  acid,  the  sub- 
stance is  covered  with  a  20  per  cent,  solution  of  cojypcr  chloride. 
Copper  sulphnf<'  must  not  be  used,  as  this  might  form  a  cake  of  an 
insoluble  sulphate  and  so  prevent  the  proper  action  of  the  acid. 

The  hydrogen  sulphide  is  completely  retained  by  the  copper  solu« 
tion,  and  the  carbonic  add  is  dned  and  finally  absorbed  in  weighed 
soda-lime  tabes.  L.  de 
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New  Method  for  the  Volumetric  Estimation  of  Mftgnwliiin. 

By  Gr.  VbhtuROli  (Gazzetta,  24,  i,  213— 218).— On  f  c  tmg  a  solation 

of  a  maguesinm  salt  with  disodium  hydrogen  phos)>hftte,  mn^esinm 
hydrogen  phospliate  is  formed  ;  this  is  convei-ted,  by  boiling,  into  a 
mixture!  of  triniagnesinm  diphosphate  and  magnesium  tetrahydrogen 
diphosphate,  4MgHP04  =  MgaCPOJa  +  MgH4(P04)a.  Siiic©  the 
latter  salt  has  an  acid  reaetion,  itii  quantity  can  be  determined  hj 
titration  with  standard  alkali  solution. 

A  concentrated  aqneous  solntion,  containing  abont  45  parts  of 
disodium  hydrogen  phosphate  for  pvpt  v  pnrt  of  rnao-nesin  to  be 
estimated,  is  boiled,  a  little  phenol phthaleiu  being  added  ;  during  the 
boiling,  the  neuti-al  magnesium  solution  is  run  in  until  the  red  tint 
vanishes.  The  solution  is  then  titrated  with  decinormal  soda  solu- 
tion until  the  red  colour  reappears,  care  being  taken  not  to  add  soda . 
solution  after  the  appearance  of  the  pink  tint.  The  quantity  of  ma|^- 
nesiam  in  the  solution  added  to  the  phosphate  can  then  he  calculated, 
knowing  til  at  2  mols.  of  magnesia,  MgO,  are  equivalent  to  1  moL  of 
soda,  NallO. 

The  process  may  also  be  employed  for  the  estimation  of  calcium  ; 
the  titration  may  be  perfonned  m  the  cold ;  the  reaction  which  occurs 
is  somewhat  different:  SNaiHPOi  +  4CaCl«  =  SNaQ  +  CaiHCPO^), 
H-  2NaHtP04.  The  tetrai^cium  hydrogen  triphosphate  separates 
from  the  solution,  and  does  not  affect  the  analytical  results ;  2  mols. 
of  lime,  CaO,  are  equivalent  to  one  of  soda,  NaHO. 

Test  analyses  show  that  these  methoiis  possess  considerable  accu- 
racy. A  similar  process  is  probably  also  applicable  for  the  estimation 
of  barinm  and  strontium.  W.  J.  P. 

Estimation  of  Calcium  sAd  Magnealom,    By  O.  Forte 

(Gazzttfa,  24,  i,  207 — 213;. — Cnlcinm  flTul  Tnao-ne^inm  may  be  esti- 
mated, whoTi  in  a  solution  contfiining  no  other  metals,  by  precipitating 
as  cai  bouaics,  igniting,  and  weighing  the  mixed  oxides ;  the  product 
is  then  converted  into  sulphates,  ignited,  and  again  weighed. 

W.  J.  P. 

Valuation  of  Zinc  Dust.  By  F.  ^Iv.Yv.n  {Zpif.  nngw.  Chem.,  1894, 
231 — 232). — The  author  dissolves  the  sarnplp  in  sulphuric  acid  and 
measures  the  volume  of  the  hydogen  evolved.  Die  apparatus  consists 
of  a  generating  flask,  a  reservoir  containing  dilute  sulphuric  acid 
(1 : 3),  a  graduated  tube  ending  in  a  bulb  wiUi  a  stop-cock,  and  a  con* 
necting  piece  properly  ground  at  each  end  and  ptoyided  wiUi  a  thiee- 
way  stop-cock. 

1  ^vmn  of  the  zinc  dust  is  put  into  the  generating  flask,  which  is 
then  lixed  to  the  connecting  piece  and  filled  with  water.  After  closing 
the  sto})-cock,  the  other  end  is  fixed  to  the  graduated  tube,  and  the 
protruding  end  of  the  stop-cock  is  connected  with  the  reservoii*  by 
means  of  an  india-rubber  tube.  The  stop-cock  on  the  bulb  is  now 
opened,  and  the  reservoii-  lifted  up  to  fill  the  bui'ette  with  acid,  after 
which  the  cock  is  again  closed.  By  opening  the  three-way  stop-cock 
in  tli(»  ]>!'opor  direction,  the  n<-!«l  descends,  in  consoqiK^nce  of  its 
greater  specitic  gravity,  into  the  generating  ilask,  and  liberates  hydro- 
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i^^cn,  which  collects  in  the  graduated  tube,  the  liquid  being  driren 
back  into  the  reservoir. 

When  the  action  u  over,  tlie  liamida  in  the  merfoir  and  Varetto 
are  levelled,  and  the  volume  of  the  hydrogen  is  read  off  and  corrected 
for  temperature  and  pressure.  The  percentage  of  sine  in  the  sample 
18  then  found  hf  a  simple  calculation*  L.  Di  K* 

Estimation  of  Cadmium.  By  M.  Mcspratt  (/.  8oc.  Chtnn.  lad,, 
1894,  211 — 213).— Cadmium  may  bo  accui'atelj  estimated  as  oxide, 
the  ignition  being  effected  in  a  stream  of  oxygen,  bat  the  oxide  does 
not  stand  tiie  heat  of  a  gas  blowpipe,  suffering  serious  diminution 

in  weight.    The  cstimati  n  as  sulphide  is  also  yeiy  good,  but  the 

precipitate  is  often  difficult  to  filter  and  wash. 

The  preference,  however,  should  be  given  to  the  electrolytic 
methods  on  account  of  their  siiiijilicity,  rleanliness,  and  acpn»*acy  ;  the 
chief  precautious  to  be  lakeu  bemg  the  uac  ol  dilute  bululioas  and 

weak  currents.  The  metal  is  best  deposited  from  a  weak  sulphario 
acid  solution,  and  it  has  little  tendency  to  oxidise.  L.  db  K. 

Estimation  of  Manganese  in  MinersJs  and  Metals.  By  E. 
H.  Saniter  (  J.  Soc.  Chem.  hid.,  1894,  112— 116).— The  author  criti- 
c  ises  the  various  gravimetric  and  volumetric  processes.  The  weigh- 
ing of  manganese  as  MnjO«  is  utterly  untrustworthy  if  the  metal  has 
been  ptrecipitated  as  hydrated  dioxide;  somewhat  better  results  are 
obtained  when  the  precipitated  sulphide  is  ignited  in  contact  with 
air.  The  weighing  as  pyrophosphate  is  accurate  if  the  solution  has 
been  completely  freed  from  other  mctnls,  which  is,  however,  a  very 
tedious  operation.  Pattinson's  volumetric  process  (titration  of  the 
dioxide  with  ferrous  sulphate),  and  Volhard's  method  (titration  with 
potassium  permanganate),  are  trustworthy  when  the  standard  solu- 
tions are  checked  with  manganese  oxide  of  exactly  known  composi- 
tioiL  L.  OB  E« 

Estimation  of  Silicon  and  Aluminium  in  Iron.    B7  L.  L.  dk 

Ku.NlxCli  {Chcin.  Ct  ntr.,  1694,  i,  523  ;  from  Rpv.  univ.  Minv>-,  14,  138). 
— The  metal  is  iii'st  treated  with  uitric  acid  or  uitro-hydrochioric 
acid,  and  precipitated  with  ammonia  or  ammonium  hjdi0|^Q  carbon- 
ate |  if  manganese  is  present^  the  iron  mnst  be  precipitated  with 
ammonium  acetate.  The  ammonia  should  be  free  from  silica ;  if  not, 
it  should  be  distilled,  and  the  vapour  condensed  in  the  iron  solution. 
The  precipitate,  after  being  collected  on  a  filter,  washed,  and  ignited, 
is  placed  in  a  weighed  platinum  boat  and  heated  in  a  current  of  hydro- 
gen chloride  i  the  ii'ou  is  then  volatilibed  as  chloride,  wiidbt  silica 
and  alumina  remain  behind.  To  estimate  the  aluminium,  the  mix- 
ture IS  evaporated  with  hydrofluoric  acid,  or  ignited  with  ammonium 
fluoride,  which  causes  the  silica  to  volatilise.  The  aluminium  may 
contain  other  substances  such  as  titanium  and  chrominm,  and  mus^ 
therefore,  be  further  tested.  L.  de  K. 

Acidimetric  Estimation  of  Substances  that  form  Molecular 
Compounds  witli  Pierlo  aeld.    By  F.  W.  KDstkb  (B^r.,  27, 
TOL.  ixTi.  ii.  26 
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1101 — 1105). — A  ^tronj^  fiask  is  used,  with  an  iiidiarublxM-  si()|ijiei-. 
through  wliick  puiises  a  piuce  of  gUiss  tubing  closed  at  the  lower  end, 
and  with  a  aniaU  hole  in  the  side  rather  aboye  this  end.  It  is  thns 
}>o8.sible  to  exhanst  the  flask,  and  then,  hy  drawing  up  this  tube  nntil 
the  hole  is  oovered  by  the  cork,  to  prescrre  a  vaoaam  in  the  f!a«k 
ufter  the  connection  with  ilio  pnmp  is  broken.  The  snbstiince  to  be 
examined  is  placed  in  the  flask  with  a  moderate  excess  of  picric  acid 
eolation  ;  this  is  a  solution  saturated  at  the  ordinary  temperatm-.- 
and  of  about  N/20  wtrength.  The  flask,  which  should  be  hi  led  abuut 
up  to  the  neok,  is  then  exhausted,  and  the  whole  heated  on  the  water 
bath  until  all  the  snbstanee  bas  disappeared.  It  is  then  left  for 
aevenX  hours,  when  tin  -old  solution  is  filtered,  and  the  excess  of 
picric  acid  detcrmiTtcd  in  the  filtrate  by  titration  with  N/10  baryta 
water,  phenolpbthaleni  beinp^  used  as  an  indicator.  Good  results 
were  obtained  with  naplithalene,  acenaphthene,  and  a-  and  /3-naph- 
ihol ;  in  the  last  case  a  correction  had  to  bo  made  for  the  picrate 
remaining  in  solution  (lOD  c.c.  of  the  picric  acid  solution  dissolves 
O'0075  gram  |3-nii]>hthol).  With  phenanthrene,  quantitative  results 
could  not  be  obtained.  G.  F.  B. 

VoliimefcEio  Sugar  Xstlmatioiia.    Bj  Samklson  (Zeit^  angw. 

€hem»,  1801.  267 — 268). — The  gravimetric  estimation  of  sugar  by 
means  of  Fehling's  solution  has  lately  been  again  recommended 
instead  of  the  Yolumetric  process  on  acoouut  of  its  supposed  greater 

accuracy. 

The  author  thinks,  however,  that  the  volumetric  process  may  be 
advantageooslj  employed  instead,  if  onlj  the  precaution  be  taken  to 
aaoertsin  the  real  titre  of  the  alkaline  oopper  solution,  and  not  to 
blindlj  trust  to  its  supposed  strength.  L.  db 

Bstimation  of  Acidity  in  Gastric  Jnice.    By  J.  J.  K^^asb 

(Chrm.  Crufr.,  1894,  i,  181  ;  from  Fharm.  Zt-it.  J^uss.,  33,  21—22).— 
On  adding^  hydi*ochlorie  acid  to  pota.ssium  hydrogen  tai'timte,  the 
total  acidit  y  of  the  liquid  is  increased,  owing'  to  the  liberation  of  the 
soluble  taiLaric  acid.  It  the  acidity  of  the  mixiuro  before  the  addi- 
tion of  the  tartrate  is  called  a,  and  that  after,  h,  then  3(6  a)  ~ 
free  hydrochloric  acid.  Oi^nic  acids  and  proteidjB  do  not  interfere  with 
the  reaction.  It  ma?  be  applied  to  the  estimation  of  hydrochloric  acid 
in  pfastric  eonterits,  tlius:  10  c.c  f  f  Mie  juice  is  titrated  with  srKiiun> 
hydroxide  (a)  ;  12  c.c.  is  mixed  with  ti  e.e.  of  95  per  cent,  alcohol, 
and  excess  of  tai  trate  added,  the  mixtni*e  being  allowed  to  remain  an 
hour,  and  then  filtered.  15  c.c.  (=10  c.c.  of  gaatric  juice)  is  liien 
titrated  as  before  (6).  A  third  titration  in  a  control  specimen  i« 
necessary,  as  potassiom  hydrogen  tartrate  is  not  insoluble  in  alcohol 
(c).    The  quantity  of  free  hydrochlorie  ai  id  =       —  c)  —  a]  X  3. 

The  results  obtained  come  near  to  GUnzburg's;  after  Ewald's  test 
breakfast,  the  percentage  of  hydrochloric  acid  in  the  hurnnn  n.iHeh 
id  002  to  004.  The  result-s  came  out  lower  than  Sjo(piisL{j,  by 
whose  method  the  acid  united  to  prote'ids  is  also  estimated. 

W.  D.  H. 
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Estimation  of  Essential  Oils,  especially  in  Oil  of  Cloves  and 
Oil  of  Mace.  By  W.  Li:\z  (Zptf.  arial.  Ch,  m.,  33,  193— *Joo).— The 
following  is  suggested  as  au  improvement  on  older  processe.s  for  esti- 
mating the  wnoant  of  oil  obtainable  from  the  spice: — 10  to  20  grams  of 
the  powder  is  mixed  with  water  in  a  200  c.o.  retort,  the  beak  of  which 
18  inclined  npwards,  but  at  its  middle  is  bent  downwards  at  a  right 
angle  and  connected  with  a  condenser,  10  c.c.  of  olive  oil  is  added 
to  prevent  fTOtbing-,  and  steam  is  passed  through  the  mixture  as  long 
as  any  oil  distils.  The  distillate,  amounting  to  ahout  500  cc,  is 
saturated  with  sodium,  ciiiuride  and  extracted  by  shakiug  with  ether 
(50  CO.,  three  times).  The  ethereal  solution  is  dried  by  digesting 
with  20  grams  of  fased  ealoinm  chloride  for  at  least  three  days,  and 
is  then  evaporated  below  30"  in  a  tared  flask,  through  which  a 
current  of  dry  air  is  passed,  until,  at  intervals  of  five  minutes,  its 
wei<rht  becomes  constant.  The  yiorcentage  of  eugenol  in  the  oil  is 
then  a*  tminned  by  Thoins  method  (Abstr.,  1892,  250).  The 
high  solubility  of  oil  of  cloves  in  a  50  per  cent,  aqueous  solution  of 
Bodinm  salicyiate  led  to  expwiments  in  which  this  solution  was  sub- 
Atitnted  for  water  in  the  retort.  The  average  yield  of  oil  from  the 
water  distillations  was  17*75  per  cent.,  containing  79  44  per  cent,  of 
«ugenol,  from  the  salicylate  19-45  per  cent., containing  8452  percent, 
of  en^retiol,  the  latter  yield  agreein"'  better  \hy\n  the  former  with  that 
obtained  on  the  large  sciile.  Similar  expcnim  nts  with  mace,  the  oil 
•of  wliich  is  nearly  insoluble  in  salicylate  solution,  gave  one-fourth 
more  oil  with  the  salicylate  than  with  water,  and  that  the  action  is 
not  dne  to  a  mere  rise  in  the  boiling  point  of  the  solntion  is  shown  by 
the  ikct  that  solutions  of  potassium  acetate  and  of  calcium  chloride 
have  no  such  effect.  The  behaviour  of  the  salicylate  seems  rather  to 
i)e  due  to  its  peculiar  solvent  action  on  the  plant  tissues,  which 
rendei-s  it  such  a  valuable  liquid  fur  mounting  microscopic  prepara- 
tions.  M.  J.  S. 

Detection  of  Adulteration  in  Lard.  By  Saxelson  (ZeU,  amU, 
Chem.y  33,  189—192). — A  qualitative  method  for  the  detection  of 

vegetable  fats  has  long  been  a  desideratum,  and  several  buch  have 
been  proposed,  but  neitiier  Becchi's,  Gantter's  (Abstr.,  1893,  ii,  440), 
jiur  Welmans'  can  be  depended  on  in  all  cases,  the  two  former  some- 
times failing  to  give  any  indication  in  cases  of  uudoubtcd  falsifi cation, 
whilst  the  latter  may  give  ae  distinct  a  coloration  where  the  purity  of 
the  sample  is  unquestionable)  as  in  oases  of  adulteration.  The  iodine 
jabeorptlon  remains  at  present  the  only  tmstworthy  test. 

^1.  J.  S. 

Detection  of  Cotton-seed  Oil  in  Lard.  By  E.  J.  Bevan 
(A)nilydy  19,  88 — 89). — The  author  exnuuned  a  sample  of  genuine 
lard  which,  however,  gave  a  decided  silver  reaction.  By  scraping  oil 
the  top  portion  and  tiJdng  a  part  of  what  lay  underneath,  to  which 
the  air  had  not  penetrated,  no  silver  reaction  wiis  obtained.  The 
jBame  result  was  obtained  with  )>lad(ler  lard,  and  here  the  possibility 
of  any  mechanically  deposited  dirt  being-  present  was  out  of  the 
■question.  Lard  was  then  exposed  in  a  still  room  in  flat  dishes,  and 
After  a  week's  exposure,  it  gave  the  reaction  quite  strongly.  The 
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author  can  come  to  no  other  conclusion  taati  that  the  effect  observed 
IB  due  to  an  oxidation  process.  After  passing  air  for  a  few  dajs 
through  melted  lard,  a  prodact  was  obtained  which  gave  an  intense 
reaction  with  silver  solution.     The  sabstanoe  formed  is  no  doubt 

present  in  very  minnte  amount,  but  tlioro  is  quite  enough  to  mislead^ 
and  give  the  impres&ion  that  ootton-oil  is  reallj  present. 

L.   DE  K. 

Estimation  of  MoiBtare  and  Oil  in  Linseed  Cake,  &c.  By 
A.  P.  AiTKEK  (/.  Amer.  Ohem,  8oe,^  16, 114— 122).— In  estimating^ 
moisture  hy  drying  the  sample  in  a  water  oyen,  it  is  generally  found 
several  per  cent,  too  low,  and  this,  of  course,  spoils  the  estimation  cf 
the  oil :  the  common  practice  bein^  to  determine  the  moisture  in  one 
part  of  tiie  sample  and  the  joint  moisture  and  oil  in  nnother  jmrtion 

The  author  has  now  greatljr  improved  the  proct  ss  by  drjiog  the 
sample,  contained  in  an  uumininm  boat,  at  100^  in  a  current  of  drj 
coal  gas,  previously  brought  to  the  same  temperature.  By  this  means, 
oxidation  of  the  oil  is  prevented.  The  oil  is  estimated  by  inteoduciog 
the  dried  sample  into  an  extraction  tube,  which  is  closed  at  the  begin- 
ning of  the  elongated  end  with  a  double  wad  of  filter  paper,  and  after 
any  powder  adherinjsr  to  the  sides  has  been  brushed  down,  nnother 
wad  is  patted  in.  on  the  top.  The  tube  is  now  inserted  in  one  ot  tl»e 
holes  ox  a  aino  box,  which  is  filled  with  warm  water.  The  narrow 
end  of  the  tube  dips  into  a  weighed  fiask,  in  ease  it  be  desiied  to 
check  the  result  by  a  direct  weighing  of  the  oil.  Ether  is  now  poured 
into  the  tube  and  the  tube  is  corked ;  when  the  ether  bef'-ins  to  boil 
it  rapidly  runs  into  the  flask.  The  extraction  is  repeated  15  to  20 
times.  The  contents  of  the  tube  are  now  pnsli-  d  by  lueans  of  a  thin 
glass  ramrod  luLo  a  weighed  aluminium  capsule ;  the  wuuia  are  cleaned 
with  a  camel-hair  brush,  and  after  diying  the  exhausted  powder  for 
a  short  time  at  100%  it  ia  reweighed.  L.  db  K. 

Estimation  of  ^Glycocine.  By  C.  S.  Fischer  (Zeit.  phygtol. 
Ohem.,  19,  i(>4 — 178). — It  is  recommended  that  allMiminoids,  like 
gelatin,  keratin,  &c.,^  may  be  estimated  by  the  amount  of  amido- 
acids  (glycocine,  leucine,  glutamic  acid,  &c.)  formed  from  them.  The 
present  paper  relates,  however,  to  gelatin  and  the  glycocine  formed 
from  it. 

The  glycocine  is  estimated  by  converting  it,  by  the  use  of  hydro- 
chloric acid  and  benzoic  chloride,  into  hippuric  acid,  which  is  crys- 
tallised out  and  weij?hed.  Leucine,  dw.,  may  be  estimated  by  form- 
ing similar  benzoyl  compounds.  "W,  D,  H. 

Detection  of  Horse-Plesh.  By  Bbautioam  and  Edelxavk  (OAaia. 

Oett/r.,  1B94,  i,  485 ;  from  Pharm.  Oentr.S^  35,  60— ^).— This 
method  of  detecting  horse-flesh  depends  on  the  faot  that  this  form  of 
meat  contains  0  373  to  1*072  per  <  f'nt.  of  j^-lycogen,  whilst  that  of  otlier 
animals  used  as  food  contains  lione,  or  the  merest  trace.  Ox  flesh 
comes  next  to  horse-flesh  (0  204  per  cent.).  From  this,  the  authors 
claim  to  be  able  to  detect  5  to  10  per  cent,  of  horse-flesh  mixed  with 
other  meat.   The  same  holds  for  horse  liver  used  in  sausages. 

W.  D.  H. 
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Spectrum  of  Oxygen  at  High  Temperatures.  By  J.  Jansskn 
{Oompt  rend.,  118,  1007 — 1009). — ^Wlien  oxygun  nncler  ▼arioas 
firMBQreB  is  cooloBed  in  a  steel  tube  10  m.  long,  provided  wiili  glass 
ends,  and  beated  bj  means  of  a  row  of  gas  burners,  the  bands  and 

lines  of  the  spectrum  show  no  appreciable  variation  botwocn  the 
ordinary  tempernture  and  3UU  \  but  the  gnsoous  roluma  beoomes 
distinctly  mrirL'  transpnreTyt  to  the  spectrum  as  a  whuU*. 

When  the  oxygen  la  iieuted  by  means  of  a  spiral  of  platinum  wire 
enelosed  in  tbe  hibe  and  madeineandescent  by  an  electric  current,  no 
variations  in  tbe  spectrnm  are  obseired  in  a  tnbe  2*1  m.  long  witb 
prsasnres  reaching  100  atmos.  and  temperatures  as  high  as  800   !  m  K)**, 

C.  11.  B. 

Sy^mbol  for  denoting  the  Optical  Activity  of  Compounds. 
By  H.  Landolt  (7?t'r.,  27,  1362 — 1364). — Ladenburg  has  recently 
stated  (this  vol.,  i,  307)  that  the  rotatory  power  of  (i-coniine  is  [aJo 
35  15'^  and  be  draws  attention  to  tbe  fact  tbat  Iiandolt  (Do*  6ptu(^ 
LrehuiidS'Vermdgen^  1879,  225)  gives  the  value  17*9  on  the  antnority 
of  Schiff.  Landolt,  in  reply,  states  that  be,  having  observed  that  the 
natoral  base  had  a  rotatory  power  of  If*"^*  in  a  1  decimetre  tube,  con- 
cluded tliat  Scbitl'a  value  was  merely  the  observed  angle,  and 
accordingly  divided  this  number  by  tno  Bp.  gr.,  using  the  value 
observed  by  Schiff,  namely,  0  873  at  15**;  he  thus  obtained  17  9  an 
the  specific  rotatovy  power.  Schiff  is  unable  to  say  definitely,  but  he 
believes  that  the  value  given  by  him  (15*6^)  had  already  hecn 
divided  by  the  sp.  gr.  It  is,  however,  to  be  observed  that  Schiff's 
value  for  tlie  Bp  trr.  of  the  base,  as  to  the  accuracy  of  which  he  is 
certain,  difPerH  from  that  of  Ladenbnrg  (loc,  cif  ). 

It  is  Buggented  that,  to  prevent  confusion,  authors  shall  employ  the 
words  "observed  angle**  and  specific  rotatory  power,"  the  latter 
being  taken  in  Biot's  sense  and  denoted  by  the  symbol  [a],  a  small 
letter  being  affixed  to  indicate  the  particular  light  employed. 

A.  R.  h. 

Specific  Rotation  of  Dissolyed  Substances.  By  A.  Aionax 
(Ann.  ('him.  Vhij/^.,  [7],  1,433 — 463).— If  an  oj)tically  active  sub- 
stance A  having  the  rotatory  power  [a]  is  dissolved  in  prewence  of  an 
Inactive  substance  B  and  a  compound  of  A  and  B  having  the  rota- 
tory power  [a]  is  formed  in  the  solution,  it  is  evident,  as  Biot 
showed,  that  the  rotatory  power  of  the  solution  should  show  a  point 
f»f  discontinuity  when  the  concentration  attains  a  certain  magnitude. 
For.  suppose  the  solution  to  contain  P  of  A  and  Q  of  B,  and  tlie  ratio 
i>otween  the  weiglits  of  A  and  B  in  the  compound  which  they  form  to 
be  w  ;  further  let  a*  be  the  rotation  of  a  column  of  solution  of  thickness 
I  and  density  ^,  and  let  the  weight  M  of  the  solution  be  constant,  then 
when  Q<«P 

|_aj  +  -  -  ^  , 
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and  when  Q>«P 

(»  +  I)  w  =  ^. 

Since  [a],  [a],  and  h  are  coustauts,  it  is  seen  that  the  valnes  of 

^  ezpreBsed  as  a  functioa  of  Q/P  are  represented  bj  the  co-ordinates 

of  two  strai(^ht  Unes  catting  each  other.  When  Q^nP  or  A  is  in 
excess  the  curve  is  a  straight  line  inclined  to  both  co-ordinates  x  and 
y ;  when  Q^nP  or  B  is  in  excess,  the  specific  rotation  is  independent 

of  the  excess  of  B  and  the  cnrve  rnns  parallel  to  onp  ro-or-lmnte  x. 
The  author  shows,  however,  that  these  two  straight  lines  are  merely 
tangents  to  the  actual  carve  at  the  points  where  x  =z  0  and  x  =.  oo^ 
becaose  a  farther  complication  is  inftrodnoed  into  the  question  by  dis- 
sociation bronght  abont  by  the  soWent  itself ;  the  inflnenoe  of  this 
maj  be  readily  investigated  theoretically,  and  the  results  are  shown 
to  oe  concordant  by  series  of  determinations  of  rotatory  powers  of 
pinene  in  various  solvents  and  of  solutions  of  sugar  and  potash  in 
water.  The  calculatx'd  and  observed  nornl>ers  agree  very  closely 
indeed.  The  co-ordinates  of  the  point  of  intersection  of  the  two 
tangents  to  the  carve  give  the  oomposition  of  the  componnd  of  A  and 
B;  this,  in  the  case  of  sugar  and  potash »  consists  of  2  mols.  of  the 
latter  to  1  of  the  former. 

The  author  concludes  with  a  discussion  of  the  work  of  Biot  and 
Gernez  on  optically  aetive  solutions,  and  shows  that  the  experimental 
I'esults  are  in  complete  agreement  with  his  own  theoretical  ones. 

W.  J.  P. 

Fluorescence.  By  E.  Bockinc  14. 
129 — 148). — Experiments  were  made  to  establish  a  oonneoklon  be- 
tween the  phenomena  of  flaorescence  and  the  ions  present  in  the 
liquid.    In  the  case  of  eostn,  which  contains  acidic  hydrogen,  dilation 

increased  the  Quorescence;  an  addition  of  strong  acids,  that  is,  of 
hydrogen  ions,  caused  it  U)  dimiTu^h,  as  did  also  neutral  salts  if  in 
safficient  quantity;  strong  jtlkalis  uUo  caused  a  decrease,  prohably 
owing  to  the  foiiiiatiou  of  slightly  dissociated  salts.  A  few  ohserva- 
tions  were  made  with  /S^naphtliylaminedisnlphonic  acid,  [(SO^HjilNHi 
=s  ]  :  4':  2],  and  then  a  large  number  with  qninine.  This  compound 
being  a  feeble  base,  the  effect  of  alkalis  on  solutions  of  its  salts 
should  be  to  diminish  the  fluorescence  which  slionid  he  increased  by 
acids  and  stronf_^dy  dissociated  neutral  salts,  and  the  observed  results 
were  as  expected.  Tlie  experiments  also  show  that  the  bivalent 
qainino  ion,  as  in  (^jSOiila,  ij>  more  strongly  jfiaoresceut  than  the  uni- 
valent ions  as  in  Q,HNOt.  Halogen  ions  exert  a  peculiar  diminish- 
ing ioflnenoe,  which,  although  well  marked  and  regular,  the  author  is 
nnable  to  explain.  He  considers,  however,  his  results  certainly 
Indicate  that  flaorescence  is  an  ionic  phenomenon.  L.  M.  J. 

Electrolysis.  By  0.  Wikdebur«  {Zeit.  phyaikal.  Chem.,  14, 
174 — 180). — The  paper  contains  a  consideration  of  the  question 
whether  a  certain  maximum  E.M.F.  is  required  before  electrolysis 
can  be  effected.  The  author  considers  that  with  any  electromotivo 
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oroe  (A)  there  correeponds  a  oertain  pressure  {p)  ot  the  gaaeons 

prodoet  aooording  to  the  equation  Ai— At  =  c}og^^  and  henoe  ia  of 

■v-> 

opinion  that  hy  any  electromotive  toi-ce,  however  small,  electrolysis 
is  setnp.  Tlic  mtio  of  current  to  E.M.F.  is  given  by  a  curve  consist- 
ing of  two  straight  lines  connected  by  a  short  carve,  approximately  a 
hyperbola.  Where  the  cnrre  is  Teiy  8hort»  an  apparent  break  oeenrs, 
the  poeitton  corresponding  with  the  maadmnm  oi  polarisation. 

L.  M.  J. 

GondnotiTity  of  Solutions.  By  N.  Striudbbbo  (Zeit,  phftikal, 

€hem,,  14,  161—162). — The  experiments  of  Arrhenins  (Abetr.,  1892, 
1038)  and  Holland  (Abstr.,  1892»  1382)  on  the  effect  of  a  non- 
electrolyte  on  the  oondactivitj  of  a  solntion,  lead  in  both  oases  to  the 

«3tpreBsion  2  s       *-  ^  |  bnt  the  oonstaat  a  differs  greatly  in  the 

two  sets  of  experiments.  The  author  therefore  redetermines  this 
constant,  using  solutions  of  sodium  and  cuprous  chlorides,  with 
acetone  and  ethylic  alcohol  as  the  non^oondnctors.  The  rennlts  ob. 
tained  agree  well  with  those  of  Arrhenins,  bat  differ  from  those  of 
Holland  to  the  extent  o£  from  24  to  ^  per  cent.  h,  M.  J. 

Electrical  Conductivity  of  some  Salts  In  Ethylic  and 
Methylic  Alcohol,  liy  B.  Vollxikr  {Aun.  Phys.  Chenu,  [2],  52, 
328— S56).— The  oondnctiyities  of  the  acetates  and  iodides  of 
sodium  and  potassium,  and  of  lithtnm  chloride,  dissolved  in  eUiylic 
and  methylic  alcohols  were  measured,  as  also  those  of  the  chlorides 
of  sodinm  and  calr^inm,  and  the  nitrates  of  silver  and  caloinm,  dis- 
solved in  ethylic  alcohol. 

The  molecular  couductivities  increase  with  inci^easin?];-  dilution,  and 
appi\>ach  a  limiting  value  for  infinite  dilution,  except  m  the  case  of 
<salcinm  chloride  and  of  caldnm  nitrate.  The  limiting  values  for  the 
molecular  conductivities  in  methylic  and  ethylic  alcohol  solution  may 
be  obtained  from  those  in  aqueous  solution  by  multiplication  with  a 
factor,  I'n  fho  first  case  about  0*73,  and  in  the  se<'on(l  nhont  0  34.  It 
appears,  tberct'ore,  that  the  conductivity  decreases  with  the  rising 
moleculai'  weight  of  the  solvent.  The  tempeiuture  coefficients  in- 
crease with  rising  dilution,  and  for  very  dilute  solutions  the  conduc- 
tivity coefficients  are  practically  the  same  as  those  for  the  viscosity 
of  ru>thjlic  and  ethylic  alcohols.  Ostwald*s  dilution  law  is  not 
applicable  to  the  solutions  examined,  and  from  the  conductivities  it 
is  not  possible  to  calcnfate  the  rise  in  the  boiling  point  of  ethylic 
alcohol  iu  its  solutions,  as  it  is  with  water.  H.  C. 

Determlnatton  of  Orltloal  Tompmtares  matam  of  the 
Critical  Xnilez  of  Refraction.  By  J.  CaAPPuts  (Oampt,  rend.^  118, 

076  —977). — ^The  author  has  employed  the  observation  of  interference 
bands  as  a  means  of  following  the  changes  in  the  refi-aetive  index  of 
a  liquefied  gas  near  and  at  its  entical  tetnpfmture.  Tlie  liquid  is 
plMX-cd  in  a  cylindrical  cavity  in  a  steel  prism,  provided  with  aper- 
tuiuh  covered  with  optically-worked  glass  plates  and  suri-oundud  by 
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a  liquid,  the  temperatni  e  of  which  can  be  coutrolled.  Two  bcaras  of 
light  produced  by  a  pair  ofJamiu  mirrors,  etartiug  from  a  Billet 
oompensfttor,  pm  throagh  the  liquid  in  the  prism,  and  throogh  the 
snrroanding  bath,  the  sides  of  which  are  made  of  plates  of  opticallj- 
worked  glaSs. 

In  the  case  of  liqueSed  carbonic  anhydride,  the  bands  remain 
stationary  and  tlio  refractive  index  is  eonstant;  beyond  this  tempera- 
tare  the  bands  fall  and  the  refi'active  index  increa^<es  rapidly.  The 
curve  of  ike  indices  at  31'61*^  shows  a  vertical  taagcQt,  and  tku 
interBdction  of  this  carve  with  the  right  line  representing  the  index 
above  this  tempemtnro  is  the  critical  point  of  the  index.  The  vesnlts 
vary  only  between  81 '60°  and  31 '62**  (nncorr.),  and  the  corrected 
value  for  the  critical  point  as  thus  determined  is  31'^°,  which  ap- 
proaches closely  to  Amagat's  value,  31'35''.  C.  H.  B. 

Eleetzloal  Method  fbr  the  Determination  of  Traiudtton 
TOinta.  By  E.  Cobsv  (Zeit.physihal.  Oim.,  14, 53— 92).— If  a  Yo|lajc 
element  be  formed  by  the  immersion  of  similar  electrodes  in  saturated 

solutions  of  the  two  forms  of  a  substance  capable  of  undergoing  a 
transition  change,  then  at  temperatures  above  or  below  that  of  the 
trannitinn,  the  current  will  flow  in  opposite  directions,  becoming  nil 
at  the  transition  tempcmture  itself.  This  forms  the  basis  of  the 
method ;  soch  an  element  being  placed  in  a  thermcstat,  and  the  cnr- 
rent  measnred  at  Tarious  temperatnres,  the  noil  point  being  cars- 
fally  determined*  Details  of  the  method  and  of  the  mode  of 
preparing  the  element  and  the  electi*odos  are  f^ivcn  in  the  paper. 
The  method  is  applicable  to  transition  changes  due  to  loss  of  water 
of  crystallisation,  formation  of  double  salts,  double  decomposition, 
and  polymorphism.  The  following  changes  arc  examined  and  the 
temperature  determined : — 

(1.)  Na,SO4,10HaO^NaaSO«  +  10H,0.    t  =  St  S^, 

(2.)  CdCl„2H,05iCdCl„H,0  +  H,0.   t  «  34  r. 

(3.)  ZnS04,7H.O^ZnS04,6H,0  -f  HjO.    t  =  about  42'. 

(4.)  NaiS04,lOH,0  +  MgS0«,7H,0^  Na,MgS0«,4H,0  +  13H,0. 

(5.)  2AIgS04,7H,0  4-  2NaCl  :^MgNa,(RO0.,4H,O  -f- 

AtgCl2,GH20  4-  4H2O  (good  results  were  nut  obtainable). 

The  author  points  out  that  the  method  has  the  advantaf»'es  of 
accuracy  and  speed,  but  is  only  applicable  to  conductors,  whilst  for 
some  of  these  the  preparation  of  the  electi'odes  is  a  matter  of  very 
great  difficulty.  The  paper  condndea  with  a  consideration  of  the 
method  from  the  thermodynamics!  standpoint^  the  fundamental 
equation 

at 

beixig  applied  for  this  purpose.  L.  M.  J. 

Thermal  Changes  involved  in  the  Formation  of  Amido- 
Aolda  and  <^  Mitriles.  By  F.  Stoeuahv  and  H.  Lakobkin  {J.  pr, 
Chem.,  [2],  49, 483— 501).— The  following  values  are  given :— 
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Heftt  of  Heat  of 

e(HDbaitioB4  formatioii* 

Cal.  Cal. 

Glycocinc,  NH.-CH.-COOH   234  6  125-9 

DiKljcolamidic  acid,  NH(CH,-COOH),  396-3  221-2 
Trifflycolamidic  acid,  ^(CHs-COOHja    560  0  314-6 

It  will  be  seen  that  the  mean  difibraoco  between  the  heats  of  com- 
bustion for  each  CH,'COOTI  pronp  introc^noed  is  162-7  Cal.  If  this 
be  also  the  difference  between  the  hi  iit  df  <  oinbastion  of  glycocine 
and  that  of  solid  ammonia,  the  latter  value  must  be  71*9  Cal.  Tbo 
heat  of  combostion  of  gaseous  ammonia  is  90  6  Cal.,  and  the  heat 
Of  vaporisation  of  ammonia  is  5*4  Cal.  The  heat  of  liqaefaction  of 
ammonia  is  not  known,  but  a  valae  for  this  which  wonui  reduce  the 
heat  of  combustion  to  71*9  Cal.  can  hardly  be  entertained  as  probable. 
Ammonia  muy  .«tand  in  the  same  relationship  to  gljrcocine  ns  ihni, 
which  has  been  sliown  to  exist  between  formic  and  acetic  acids  and 
between  oxalic  and  malonic  acids ;  that  is,  ammonia  may  bo  more 
enereetio  than  glyoocine.  The  heat  of  oombastion  of  hypothetical 
Uqnia  ammonia  devoid  of  ohemioal  energy  may  be  taken  at  90*6  — 
(5*4+12*8)  =  72*9  Cal.,  for  the  heat  of  ncntmlLsation  of  aqneone 
ammonia  by  nqncons  hydrochloric  acid  is  12-3  Cal.  On  the  basis  of 
this  valne  for  ammonia,  the  author  calcnlate.s  the  thermal  values  for 
the  formation  of  ^lycolamidic  acids  by  the  interaction  of  ammonia 
uud  acetic  acid,  hydrogen  being  eliminated.  The  following  conclosiou 
may  be  drawn : — A  hydrogen  atom  wbioh  enters  into  combination 
with  a  nitK)gen  atom  effects  a  smaller  increase  of  energy  than  when 
it  enters  into  oombinatiott  with  a  carbon  atom  (compare  the  variation 
in  the  heat  of  combnstion  produced  by  a  methyl  g^np  under  the 
^nnio  cii  cumstances,  Abstr.,  1892,6;  189.S,  ii,  362).  It  can  also  bo 
shown  from  the  author's  tigures  that  more  energy  must  be  .supplied 
for  the  formation  of  a  cum|)ound  in  which  a  carbon  atom  is  atiached 
to  a  nitrogen  atom,  than  is  necessary  when  the  carbon  atom  is  ai- 
tached  to  another  carbon  atom.  Thus  it  happens  that  the  snbatitntion 
of  CHa'COOH  for  H  increafies  the  heat  of  combustion  by  162-7  Cal. 
when  the  H  nttaobed  to  nitrogen,  and  by  150*9  Cal.  when  it  is 
attached  to  carl)on. 

The  thermal  changes  concerned  in  the  conversion  of  amines  into 
amido-acids are  next  oonsidei*ed,  and  passing  to  the  nitriles  the  follow- 
ing figures  appear : — 

Hoat  of  Heat  of 

combustion*  formation. 
Cal.  Cal. 

Uiglycolamidic  nitrile,  C,H»N,  590-8  -42-3 
Triglycolamidic  nitrile,  C«HJ^«  846  2  -75*2 

The  thermal  changes  involved  in  the  fim^rif 'on  of  the  nitriles  fi*om 
the  acids,  and  in  the  hydragenation,  hydrolysis,  and  formation  of  the 
uitriles  are  also  considered.  A.  Q.  B. 

Salt  Vonnation  in  Alcoholic  Solations.  By  C.  M.  van 
D£VIKTGB  and  E,  Cohek  {Zeit  phynkal  Ckem.,  14, 124— 128).--Tbo 
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authors  extend  their  previous  experiments  (Abstr.,  1890,  553;  1892, 
262)  to  the  iieutrftlisation,  by  an  acid,  of  sodium  dissolved  inmixtares 
of  water  and  alcohol.  In  the  case  of  hjdrogen  chloride,  the  heat  of 
neutralisation  diminishes  from  100  per  cent,  to  about  90  per  cent, 
alcohol,  increafiing  however  with  additional  water  content.  A 
similar  restilt  obtoins  when  the  solution  is  neutralised  by  hydrogen 
bromide,  bnt  with  aoetio  acid  no  minimnm  results,  the  valne  oon- 
tinnonsly  increasing  on  addition  of  water.  The  anthors  exjdam 
theso  rpsnlte  by  the  assumption  that  tlirec  Icinds  of  reaction  occur — 
(1),  HCl  +  NaCaH^O  =  NaCl  +  C.HeO  fiir^rlissociated) ;  (2), 
HCI  +  NaOH  =  NaCl  +  H,0  (undi^sociated) ;  and  (3). 
H/Cl  +  Na/OH  =s  Na/Cl  -h  H.O  (dissociated).  lu  the  case  of 
the  halogen  aoida,  the  heat  of  neutralisation  is  smallest  for  the  seocad 
class,  but  with  acetic  acid,  for  the  first  class.  Thej  point  out  finallj 
the  importance  of  extended  accurate  observations  where  minima 
occur,  in  order  to  obtain  data  of  the  thermal  effects  for  nndieKociat<^d 
compounds.  L.  M.  J. 

Corresponding  Solutions.  By  G.  Tammanx  (/</7.  phjsikal. 
( 'hem.,  14,  lG;i— 173  ;  compare  tins  vol.,  ii.  224-,  208). — The  author  has 
previously  shown  that  the  ihermai  uxpaui>iou  ui  a  suiutionat  ordinaiy 
pressore  corresponds  with  that  of  the  solvent  at  a  pressore  Some 
cases  of  mixed  solutions  are  examined,  thus  the  valnes  for  Aft  in  the 
case  of  varions  solntionB  of  potassinm  and  sodinm  chlorides  are  given, 
and  fho  expansion  corresponding^  with  the  mean  AA-  is  calculated,  and 
found  in  most  ca.ses  to  agree  well  with  the  observed  expansions  of  the 
mixed  solutions.  The  concentration  of  solntions  of  the  .same  suite, 
at  which  the  values  of  AA'  aie  cn^uul,  are  also  given,  and  found 
to  agree  well  with  Bender's  ** corresponding  volumes;  simihir 
data  being  also  given  for  the  chlorides  of  lithinm,  barium,  and 
ammooinm.  Saoh  solutions  shoald  exhibit  no  volume  alteration  on 
inixin*:^.  Only  in  a  ff>w  cases,  however,  are  corresponding  solutions 
also  isohydric,  examples  of  such  cases  bein^'  the  eitrboTtntrs  :iTid 
sulphates  ot  sodium  and  potassium,  in  which  the  eorrej^puudniLr  s^ulu- 
tions  are  equimolecnlar.  The  sp.  gr.  of  a  mixture  of  equal  quantities 
of  these  solutions  therefore  is  the  mean  of  the  sp.  gr.  of  the  com- 
ponents, whilst  they  all  exert  the  same  effect  in  lowering  the  tempera* 
tare  of  maximum  density.  L.  M.  J. 

Determination  of  the  Redaction  of  the  Freezing  Points  of 
Solutions.  By  A.  Ponsot  (Cowip/.  rend,,  118,  977— 980).— Regard- 
iiiu'  the  freeziiiq"  point  of  an  aqueous  solution  as  the  tempcrntnre  at 
which  it  is  in  tnjuiiibi-ium  with  ice,  the  author  brings  the  solution  in 
contact  with  an  excess  of  hueiy-divided  ice,  agitates  the  mixture  in  a 
vessel  carefully  protected  from  radiation,  reads  the  constant  tempera* 
ture^  and  pours  off  the  liquid  and  determines  its  composition*  The 
advantages  claimed  are  that  the  liquid  can  contain  no  ice  in  super- 
fusion,  no  correction  is  necessary  for  the  concenti-ation,  and  the 
tempi  rature  that  has  to  bo  rt'ad  off  is  stationary.  A  detailed  de- 
scription  of  the  apparatus  employed  is  given;  the  vessel  containing 
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tbe  solttttoi  is  flummnded  on  all  sides  hj  jaokeied  cylinders  contain* 
ing  mixtures  at  temperatures  approximating  to  0".  C.  H.  B« 

Relation  between  Depression  of  the  Freezing  Point  and 
Osmotic  Pressure  of  Solutions,  liy  C.  Uieterici  (Ann.  Fhys. 
Chcm.  [2],  52,  2G3 — 274;  coinijare  this  vol.,  ii,  228). — In  answer  to 
Arrhenins,  the  author  admits  the  greater  accoracj  of  Jahlin's  obser- 
Tations  on  the  Taponr  pressures  of  ice  and  water  at  temperatoies 
below  0*  as  compared  with  those  of  Fischer,  but  still  maintains  that 
so  strict  proportionality  exists  between  the  depression  of  the  freezing 
point  and  the  osmotic  pressure  of  solutions.  The  theoretical  relatioii- 
hliip  existing  between  these  two  quantities  is  deduced,  and  it  is 
shown  that  tbe  assumption  hitherto  made,  that  the  heat  of  dilution 
of  dilute  solutions  is  so  small  that  it  mar  be  neglected,  is  incorrect. 

Variations  In  the  YlBcosity  of  Fnsed  Sulphur.  By  J.  Bbvkhbs 

and  J.  DussT  {Compt.  rerkl.,  118,  104^) — 1046). — The  viscosity  of 
fused  sulphur  at  first  decreases,  like  that  of  other  lianids,  as  the  tem- 
jjeratui-e  riscR.  The  rate  of  transpiration  increases  from  the  king 
point  to  a  point  between  156 — 157"  ;  it  then  dimiuibhes  verj  rapidly, 
and  at  162*^  it  has  become  so  viscons  that  it  cannot  be  forced  through 
a  tube  1  nun.  in  diameter,  even  by  the  pressm^  of  a  colnmn  oi  mer- 
cury 700  mm.  high.  At  higher  temperatures,  a  change  in  the  op- 
posite direction  takes  place,  and  may  be  regarded  as  a  second  fusion. 

At  156°,  the  rate  of  transpiration  of  the  sulphur  is  1*796  that  at 
lir,  5°.  The  rate  of  tninspiratioii  at  llo'o'  is  0  051b  and  at  156* 
0  09o  that  of  water  at  25-5^  C.  H.  B. 

DiBBOcltttion  of  Water.  By  W.  Nsbnst  (Zeit.  physikal,  Chem,, 
14,  155— 156).— The  author  points  out  that,  in  the  determination  of 
the  electrolytic  dissociation  of  water  by  Ostwald  (Abstr.,  1893,  ii, 
365),  the  difference  of  potential  between  the  acid  and  base  eraplojod 
must  not  be  neglected.  He  calculates  this  to  be  about  0  0G5  volt, 
and  hence  finds  the  dissociation  to  be  0'8  x  10~^  L.  M.  J. 

Dissooiation  of  Ctallne  Hydrates  and  Analogous  Compoiinde. 

By  H.  Lesc(£UB  (.Ann.  Ohim,  Phjfa,  [7],  2,  78 — 117). — A  continuation 
of  the  author's  preyions  experiments  fAbsfr  .  189.S,  ii,  364).  n<'ter- 
luiuations  of  the  tension  of  dissociation  of  several  chlorides,  bromides, 
and  iodides  are  given,  and  fi-oui  these  data,  as  well  as,  in  some  case, 
by  direct  analysis,  the  existence  of  the  following  hydrates  is  estab* 
lished.  MgCls  +  8HtO  (only  obtained  on  one  occasion ;  crystallises 
in  long,  silky  fibres);  ll^CU  +  6IT,0  ;  MgCl,  +  4H.0  ;  ZnCl, + 
'2H.0;  CdCl,  +  4H,0;  CdCl,  -f  11,0;  FeCI,  +  6H.0;  FeCl,  + 
4H,0;  FeCl,  -f  'iH,0;  FeCJ,  +  HjO;  F.',(/l,  1211,0  (yellow)  ; 
FcjCle  4-  8HjO  (red).  The  followinc^  ])eculiurity  of  the  yellow 
hydrate,  which  has  been  noticed  hy  Berzeiius,  is  without  parallel ; 
thus,  instead  of  efEiorescing  in  the  air,  it  deliquesces,  losing  its  water. 
The  existence  of  the  hydrates  to  be  mentioned  was  also  established : 
CuCU  +  3H»0 ;  CaCl,  +  2H,0 ;  CuCU  +  H|0.  Cuprous  chloride 
is  anhydrous ;  when  agitated  with  water,  it  is  converted  into  cuprous 
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oxide,  but  the  yellow  sabstauce,  which  Woblcr  believed  to  be  the 
intermediate  ozychloride,  is  simply  a  miztnfe  of  Guprous  chloride  and 

cuprous  oxide.  BaRij  +  'iHjO  ;  JJaBr,  +  HjO  ;  MgBr^  +  6H,0  : 
MgBr,  +  HaO ;  ZnBi  j  +  11,0 ;  CdBr,  +  4H,0  ;  MnBr,  +  4H^0 ; 
MnBr,  +  HaO;  FeBr,  -f  211.0  ;  FeBr,  +  H,0 ;  Fe^Bre  +  OH  O; 
Fc.Biv  +  JU.O;  Nal  +  4H,0  ;  Lil  +  GHjO ;  BaT.  -f  OH  .O  ;  MnL 
+  6H,U;  Mnlj  +  4HaO ;  Mnl,  +  2HaO ;  Mnlj  +  H,0  ;  Fel,  + 
2H,0;  Fcis  +  H,0.  The  lower  hydrates  are,  in  general,  better 
defined  by  their  tensions  of  dissociation  than  the  higher  hydrates ; 
these  latter,  by  sncoessire  dehydration,  pass  gradnally  into  lower 
by  dilates.  The  tension  of  dissociation  alone  is  not,  therefore,  as 
Debray  believed,  sufficient  to  indicate  the  cristonce  of  a  bvdrat^. 

The  following  table  shows  the  results  obtained  by  saturating  with 
hydrogen  chJorido  a  saturated  solution  of  the  chlorides ;  it  would 
seem  that  only  those  aqueous  solutions  having  a  greater  tension  at 
20*  than  8*5  mm.  are  precipitated  by  hydrogen  chloride. 


Initial  oompound. 


Product  precipitated  by  HCl. 


Bad,  4>  2HsO  .. 
KOI  

KK.Ol  

^aCi  

CdCl.  +  4HsO 
SrClj  +  Giro. .. 
OttC^  -t  3lisO 

Co01»  -I-  6HsO... 

FeCIa  +  6HwO... 
Mud,  -1.  4U.0.. 


Miixiiiuim 
tension  ut  the 
sfiturated 
solution  at 


llUil. 

About  16 -46 

13-55 
13-40 
13  10 
12-20 
11-50 
9-SO 


i» 
>i 
t* 
n 
II 
It 


9*06 
8-00 


II 


I 

MgCla  +  SIT.,0 . . 
MgCl,  f  Oli-,0.. 
FesClg  +  I2U5O. .  * 
CaCl-  +  61I„0  . . 


I* 


8-00 

10-90 

„  6-60 

5-40 
Below  2  00 


Tension  of 
dis80€iatiua 
«fe20". 


mm. 
About  8 

Nil 

KU 

About  10-6 
6*6 


I* 


» 

it 

♦I 

n 
ff 
II 
» 


n 

4-0 
4-6 

»» 

3-8 


1-  8 

i» 

2- 3 

» 


BaCl.+  HsO  .. 

KCI  

NH4CI  

NaCl  

CdCL.  +  H^.. 
SrCl."+  211,0. 
CuCl'o  +  2H,0, 

preen 
CoCl,  +  2HaO, 

blue 
NiCU  +  2H,0, 

yeflotr 
FeCL  + 

green 
MnCl,  +  2HaO, 

white 
JTcClj  +  4H3O 
No  precipitate 

>i 
» 
II 


Teneion  of 
dissociation 
at2(fi 


Very  siutll. 
NU. 

Nil. 
Nil. 

Bdow  2*0  mm. 

1-8 

Below  2i> 


•I 


11 


Yerj  nDsll. 


If 


Bdow  2  mm. 


A.  K.  L. 

« 

Rate  of  Diffusion  of  some  Eleotrolytes  in  Alcohol.  By  W. 
KiLWALKi  (^ftn.  PUys,  Chem,,  [2]»  62, 300— 327).— The  results  of  the 
author's  experiments  on  the  rate  of  diSnsion  of  electrolytes  in  alcohol 
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(this  vol.,  ii,  308)  are  given  in  a  series  of  tables,  and  the  following 
cODclubioDB  are  drawn  from  them. 

The  fate  of  difNudon  increaeee  as  the  ooncentration  of  the  initial 
solution  is  diminished,  the  inerease  becoming  more  and  more  marked 
as  the  ooncentration  decreaaeH.  With  very  small  initial  concentra- 
f  ioTiR,  tTif>  values  calculated  for  the  diffusion  coeflRcient  k  from  the 
determirmtion  of  tho  roncentrations  of  tiie  different  layers  of  the 
diEFueate  are  not  found  to  corr^pond  witli  one  another,  although 
greater  regularity  in  observed  when  the  initial  concentrations  are 
high.  Thu  behaviour  is  firohably  dne  to  oonyection  enrrents  in  the 
dilate  solutions,  which  disinrb  the  regular  course  of  the  diifnston. 
The  ratio  of  the  diffnsion  coefficient  in  aqneoas  eolation  k'  to  that  in 
alcoholic  solution  k  is  corrRtant  for  any  one  salt,  find  practically  inde- 
pendent of  the  coneenti-ation.  It  is  also  approx nn a tely  equal  to  the 
ratio  of  the  molecular  condnctiviiies  for  solutions  ui  infinite  dilation, 
as  the  following  table  of  compaiutivc  values  shows. 


NaT 

LiCl 


'J-72 

262 

307 

2-52 

2-92 

231 

2-60 

308 

2-60 

312 

800 

KI 


From  this  it  appears  that  the  rate  of  motion  of  the  ions  in  water  is 

about  three  tinies  greater  than  in  alcohol.  The  absolute  values  of 
the  ionic  velocities  cannot  be  calculated  from  the  author's  resnlts*  bat 

''*>mpf\mtive  values  nrv  «^>btaiiiable,  which  accord  with  conclusions 
drawn  from  the  electrolytic  dissociation  theory.  H.  C. 

-Abiorptlon  of  Hydrogen  by  Water  and  Aqueous  fldlutloiui. 

By  P.  Stbixge  (Aim,  Fkyt,  Chmn.,  [2],  62,  275—299).— The  anther 

has  determined  the  khsorption  coefficient  of  hydrogen  by  water  and  a 
nnmber  of  aqueous  solutions  of  different  concentrations.    For  water 


at  15",  the  value  0*01883  was  obtained,  and  the  values  o 


.f  th 


»* 


m  - 


1. 

s. 

8. 

4. 

6. 

a 

1574 

132o 

1121 

948 

1524 

127(1 

1076 

1511 

1221 

993 

810 

667 

550 

1502 

1217 

996 

820 

1498 

1201 

984 

808 

«;r,7 

1493 

1196 

958 

780 

635 

1478 

1144 

880 

699 

678 

1151 

1120 

856 

659 

499 

t    1  I-M5 

1113 

852 

667 

510 

,  ia70 

i  991 

710 

13S8 

967 

700 

606 

m 

278 

1340 

967 

f)l.»0 

mo 

731 

1  ^ 

LiCl... 
KNO, . 
AlCl,  . 
KCl  .. 
NaNQ, 
GaCL... 
NaOI... 

Zn804. 


K,CO,  

Cane  sugar. 
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absorption  ocefficients  for  the  BolotioDS  esammed  are  giyen  in  iihe 
table. 

In  this  table,  m  represents  the  number  of  gram-cqtiivalents  per 
litre  of  the  solution,  aud  the  absorption  coefficients  have  been  multi- 
plied by  10*.    The  autlior  also  ^vea  a  table  of  the  values  of  the 

XvaiciiL  depresBioii  of  the  absorption  ooetiicient  tp  =  (0*01883  —  /3)/w*» 
re  ftia  the  absorption  coefficient  of  the  solution  of  conoentimtioii 
m.  Attention  is  called  to  the  almost  identical  valaes  obtained  for 
]il^S04  and  ZnSO«,  and  for  KtCO«  and  Na^CO,,  the  latter  oaae  being 
the  more  striking-,  as  coincidence  m  not  obsorvod  in  the  CUO  o£  the 
other  pairs  of  sodium  and  potassium  salts  cJULmiued.  H,  G. 

Fhysioal  Fl-opertSes  of  BydnAed  and  AiOiydrons  OonqKrandB. 

By  S.  SuRAWicz  (Bw,,  27,  1306— 1316).— The  author  shows,  b^  a 
general  comparison  of  a  large  namber  of  anhydrous  compounds  with 
the  same  subetnnccs  in  the  hydrated  condition,  that  the  anhjdrons 
romponnds  crystallise  in  systems  of  higher  syniraetry  tlian  the 
hydrjited.  Thus,  in  the  case  of  the  chloride,  bi'omide,  aud  iodide  of 
Midiuu],  ilie  auhydruus  salt  is  cubic,  but  the  salt  crystallising  with 
2H,0  is,  in  each  case,  monoclinic.  Hydration  is  attended,  therefore, 
with  a  diminution  in  crystal lographic  symmetry,  and  a  consequent 
considerable  change  in  the  thermal,  optical,  and  many  other  chemical 
and  physical  properties.  Among  the  latter  mny  reckoned  a 
decrease  in  specific  gravity  and  hardness,  and  an  increase  in  specific 
volume,  as  comparison  of  anhydrous  and  hydmted  compounds  shows. 

There  are  a  certain  number  of  exceptions  to  the  above  rule,  some 
of  which,  however,  are,  as  the  author  shows,  only  apparent.  Cases 
of  complete  exception  are  NaHSOt,  triclinic,  and  NaHSOi  +  1^0, 
monochnio^  and  the  bromo-derivatires  of  anhy  lroecg^nine,  which  are 
monoclinic  in  the  anhydrous,  and  tetragonal  in  the  hydrated,  state. 

Speed  of  Redootion  of  F^rrlo  Chloiide  by  Staimoiui  Chloride. 

By  L.  CAHLBiniBiio  (J*.  Amer.  Chem,  8oe.,  16,  314--323).— The  well- 
known  reaction  between  ferric  and  stannous  chlorides  proceeds  slowly 
enough  at  7cro  to  admit  of  stndy  froni  tJie  standpoint  of  chemical 
dynamics.  By  a  series  of  carefully  conducted  experiments,  the  autlioi- 
has  proved  that  the  reaction  follows  the  law  of  Ciuldberg  and  Waage 
fairly  well. 

In  accordance  with  this  law,  the  speed  of  the  redaction  of  ferric 
chloride  by  an  equivalent  proportion  of  stannous  chloride  is  expi-esaed 
by  the  equation 

in  which  a  represents  the  amount  of  substance  present  at  the  outset, 
X  the  amount  of  substance  changed  during  the  time  and  c  a  con- 
stant depending  on  concentration,  temperature,  etc. 

Free  hydrochloric  acid  at  first  favours  the  reaction,  but  if  more  be 
added,  the  reaction  is  sensibly  interfered  with  towards  the  end. 

L.  DL  K. 
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Reaction- velocities.    By  J.  E.  Tkevor  and  F.  L.  Kortbight 

(Zcit.phyitikal.  Chem.,  14,  149  -150). — lu  the  inversion  of  cane  sugar 
br  an  acid,  the  molecninr  concentration  increases,  and  there  slionld, 
therefore,  be  a  correspoinlinfr  variation  in  the  boiling-  point  and  other 
properties  dependent  on  the  molecular  concentration.  Bj  observa- 
tionBy  therefore,  of  the  ineieaae  in  the  boiling  point  at  Tarioue  stages 
of  the  inversion,  the  reaetion-yelocity  may  be  determined  aooordmg 
•     1  iff 

to  the  equation  -  log  s  At/,  where  r  is  the  total  increase, »  that 

sxfiev  time  ^  and  a  the  concentration  of  the  hydrogen  inns*  Results 
for  13  observations  extending  over  85  minutes,  when  00  per  cent,  of 
the  sugar  was  inverted,  gave  results  for  k  varying  only  to  the  extent 
ot  3  per  cent.  L.  M.  J. 

New  Method  of  Determining  the  Relative  Affinities  of 

certain  acids.  By  M.  C.  Lka  (Am.  r.  J.  Sci.,  [3],  47,  44.5—451).— 
A  method  of  measuring  athnities  is  described,  which  is  based  on  tlie 
principle  that  the  afiinitj  of  any  acid  is  proportional  to  the  amount  of 
base  which  it  can  retain  in  the  pi-esence  of  a  birong  ucxd  selected  as  a 
standard  of  comparison  for  all  acids.  Snlphnrio  acid  is  here  taken 
as  the  standard,  and  its  presenoe  or  absence  in  the  free  state  is  ascer- 
tnined  by  means  of  the  herapathite  test  (compare  Abstr.,  1893,  ii, 
.566).  Tf  we  suppose  that  the  quantity  taken  is  jiTways  a  gram  niolc- 
cule  nt  a  fixed  r;ite  of  dilution,  it  is  evident  that  2  grasn  mols. 
oi  s(»t.linm  hydroxide  would  exactly  saturate  it.  If  we  now  Luke  a 
given  acid,  wc  may  find  that  a  quantity  of  its  sodium  suit  correspond- 
ing  with  8  gram  mols.  of  sodinm  hydroxide  will  exactly  extingnisb 
the  feaction  of  a  gi*am  mdecnle  of  free  sulphuric  acid.  With  still 
another  acid,  we  find  that  a  quantity  of  its  sodium  salt  corresponding 
with  4  gram  mols  of  sodium  hydroxide  is  needed  to  extinguish  the 
sulphuric  acid  reaction.  Then  the  nffinity  of  the  second  acid  is 
exactly  twice  as  great  as  that  of  the  first.  Thus  in  the  case  of 
hydrochloric  acid,  there  was  required  29'37  gram  mols.  of  sodinm 
chloride  to  extinguish  the  reaction  in  1  gram  mol.  of  sulphuric  acid. 
The  qaantity  27*37  gram  mols.  is  the  proportion  of  nndeoomposed 
sodinm  chloride  that  must  remain  in  the  solution  in  order  that  the 
Bulphuric  acid,  may  be  completely  converted  into  podium  sulphate. 
This  iminbcr  27'37,  therefore,  represents  the  stiength  of  the  aflinitj* 
of  hydrochloric  acid  for  sodium.  But  in  ordei*  to  compai'e  acids  of 
different  basicities,  it  is  convenient  to  refer  them  all  to  bibasic 
fiulphnrio  acid,  and  therefore  the  above  number  must  be  halved. 
Hence  13*68  maj  be  taken  as  the  index  of  the  affinity  of  hydro- 
chloric acid  in  comparison  with  those  of  other  acids  determined  in 
like  manner. 

In  this  way  the  nunibei-s  given  for  the  following  acids  were  ob- 
tained :  succinic,  0*21 ;  acetic,  0*14 ;  citric,  0  53 ;  pyrophosphono, 
0*926;  tuugstic,  0'2.  The  applicability  of  the  method  was  a  good 
deal  restricted  owing  to  the  tendency^  of  many  adds  to  decompose 
the  herapathite  reagent.  Without  obtaining  exact  numbers,  it  was, 
however,  found  that  chloric  acid  has  the  strongest  affinity  for  bases 
of  any  known  acid,  and  that  the  comparative  affinity  of  nitric  acid 
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has  hitborto  been  placed  Bomewbat  too  liigh.  Taking  h3'€lrocIil<mc 
acid  as  100)  nitric  acid  scarcely  exceeds  75.  Qnalitatire  experi- 
ments  show  that  extremely  feeble  acids,  sach  as  hippnric  and 
salicylic,  are  able  to  tnke  a  certain  quantity  of  base,  even  from  so 
stit>ng  an  acid  as  (tnlpbaric,  setting  free  a  recognisable  quantity  of 
the  latter  acid.  Garbofiic  anbydriae,  however,  even  under  prcssui'e, 
does  not  liberate  any  portion  of  snlphnric  acid  from  sodinm  sulphate. 

In  order  to  obtain  ime  oomparative  results  .by  the  above  method, 
it  is  necesRar}'  to  use  the  sulpnuric  acid  always  at  exactly  tho  same 
dilution,  and  to  add  the  dry  salt  to  it.  The  affinity  of  *«iilphurie  acid 
for  water  is,  indeed,  a  most  important  factor  in  all  determinations  ot 
this  nature,  as  the  following  case  iliustmtes.  When  4  c.c.  of  normal 
snlphnrie  add  aare  added  to  40  o.e.  of  normal  sodinm  nitrate,  not  a 
trace  of  free  snlphnric  acid  can  be  detected  in  the  liquid.  But  when» 
instead  of  4  c.c.  of  normal  snlphnric  acid,  40  c.c.  of  decinonnal  acid 
are  nsed,  althonf^h  the  quantities  of  acid  and  salt  are  exactly  the  same, 
the  result  is  quite  diffei*ent,  as  free  sulphuric  acid  then  exista  in  the 
solution,  and  is  abundantly  indicated  bv  the  herapathite  test. 

H.  C. 

Ofaphodhemioal  Oalonlatloni.  By  E.  Nickbl  (ZeU.  phyHkal. 
Chem,^  14,  93 — 104).— An  application  of  the  author's  methods  to 

nitrogenous  compounds  of  the  general  formula  C,H,«N„  (compare 
Abstr.,  1892, 1158 ;  1893,  ii,  119  ;  this  vol.,  ii,  285).       L.  M.  J. 

Isomorphism.  By  J.  W.  Ri:  i..ki{s  (Zeit. phynikal  C/ievi.,  14, 1 — .".•_», 
(compare  Abst.,  1691^,  146, 1151 ;  1892,  1048 ;  1893,  ii,  193  ;  this  vol., 
ii,  85). — Elements  and  simple  inorganic  compounds  crystallise  mostly 
in  the  regular  and  hexagooal  systems,  85  per  eoDt.  of  the  elements, 
68  per  cent,  of  diatomic  compounds,  and  53  per  cent,  of  triatomio  com- 
pounds obeying  this  rule  ;  complex  inorganic  and  organic  compounds. 
tm  tho  other  hand,  form  crystals  belonginq-  chiefly  to  the  rhombic  and 
monoclinic  systems.  The  author  points  out  that  owing  to  this  con- 
nection between  crystallographic  form  and  chemical  simplicity,  many 
compounds  are  only  apparently  and  not  xeally  isomoxphons,  and  con- 
tests the  isomorphism  of  numerous  compounds,  such  as  lead,  silver, 
and  cuprous  sulphides ;  mercuric  and  cupric  sulphides;  sulphides  and 
arsenides  or  antimonidcs;  whilst  the  isomorphism  of  sulphur  and 
Tellurium  is  also  rcrrnrdcd  as  doubtful.  The  influence  of  rhnmi<'al 
-implicit y,  however,  extends  only  to  form  and  not  to  miscihility, 
which  the  author  thei-efore  regards  us  tho  test  of  isomorphism.  The 
frequent  agreement  of  the  crystallo^phlc  forms  of  metals,  and  their 
oxides  or  sulphides  is  also  due  to  wis  cause,  and  not  to  any  peculiar 
influence  of  the  metal.  The  author  does  not  consider  the  coloration 
of  crystals  by  nniline  and  other  dyes  to  be  analogous  to  the  formation 
of  mixed  crystals,  but  ratlie)-  to  a  phenomenon  akin  to  capillai'ity — 
the  absorption  of  the  dyos  into  the  intermolecular  spares.  The  paj)cr 
<'onclndes  with  a  discussion  of  tlie  probable  constitution  of  the 
plagioclase  felspars.  L.  M.  J. 

Fractional  Precipitation.  By  T.  P\i  l  (Zeif,  phymhd.  rhem., 
14,  105 — 12^)). — If  a  mineral  acid  is  added  to  a  saturated  solution  of 
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an  organic  salt,  a  quantity  of  the  orjTanic  acid  is  iui  nu  ;i,  uiul  mnv  bi' 
precipitated,  the  qaautity  being  calculable  if  the  solubility  and  dm- 
Hociatioa  data  ai*e  kaown.  A  nambci*  of  sacb  data  obtained  experi- 
m^ntallj,  are  given,  and  then  the  Tesnlts  of  experiments  perfoimed 
with  single  acids.  In  this  caso  tlie  quantity  precipitated  is  given  hy 
the  equation  (S  —  I  —  s*)  (H  —  Z  —  m)  =  C,  where  S  is  the  nnraber 
of  the  acid  radicles,  H  the  number  of  bydrogea  atoms,  I  the  undis- 
8<>ctated  acid,  and  n  the  number  of  molecules  precipitated.  The  acid< 
examiued  were  orlluodobouzoic,  cinnamic,  and  paratolnic,  and  in  each 
case  the  agreement  between  obserred  and  calonlated  results  was  yery 
good.  Tlra  anthor  points  out  also  that  the  method  oonld  be  nsed  in 
the  oonTerse  way  to  determine  tlie  dissociation  of  the  aoid.  In  the 
case  of  a  mixture  of  two  acids,  two  equations  axe  necessary.  If  both 
acids  are  precipitated,  there  are 

(1.)  (s-z  -  «,)(H  -  ?, -«j  -  4- =  a, 
(2.)  (S-*-ii.)(H-ii-«»-^i^ii,)=  o; 

whilst  if  one  aoid  alone  is  present  to  saturation  and  is  precipitated. 
«,  s  0,  and  G|  Iti  ^1  r.  This  second  case  is  6rst  examined  in  the 
cases  of  mixtures  of  metabromobenzoic  and  orthotolnic  acids;  orth- 
iodobenzoic  and  ciunarnio  acids ;  and  orthiodobenzoic  and  paratolnic 
acids,  close  Rf'Tf^cTnent  with  calculated  numbers  being-  in  each  case 
obtained.  Jb  or  tiie  experimonts  on  the  pi'eoipitation  ui  both  acids,  a 
lam  number  of  mixtures  of  iodobenaoicy  tolnio,  cinnamio,  and  anisie 
adds  were  employed ;  the  reeults,  although  not  as  concordant  as  ia  the 
preTiouB  cases,  were  still  satisfactory.  It  is  possible,  the  authiv 
points  out,  by  the  proper  addition  of  thf  mineral  acid  to  almost  COm^ 
pletelj  separate  the  pure  acids  from  a  miixture  of  their  salts. 

L.  M.  J« 

£tedimeiitation  and  Dye-abaorption.  By  O.  Li;uma.\.\  {Zeit. 
physikaU  Ohmn.t  14, 157 — 160). — ^Many  eomponnds  if  dissolved  in  a 

liqnid  containing  finely  suspended  material  induce  a  precipitation  of  the 

rrtides,  whilst  in  the  case  of  colouring  materials  the  dyes  may  idso 
preripitated.  The  action  of  a  lart^e  number  of  compontids  in 
causiii^^  the  deposition  of  the  carbon  in  Indian  ink  is  recorded,  and 
the  author  considers  that  the  effect  appears  to  depend  on  the  forma- 
tion around  the  particle  of  a  layer  of  the  dissolved  material,  so  that 
the  weight  of  the  particles  becomes  so  gi*eat  that  they  can  no  longer 
remain  suspended.  The  efTi  <  t  of  thickening  the  solution  is  to  retard 
the  sedimentation,  and  the  effects  in  this  direction  of  different  com- 
pounds are  given.  L.  M.  J. 

A  Continuous  Automatic  Mercury  Air-pump  for  Ckemioal 
Pmpoies.  By  G.  W.  A.  Eahlbaum  (Ber.,  27,  1386— 1394).— For  a 
detailed  description  and  figare  of  tiie  pump,  reference  must  be  made 
to  the  original  paper.   The  pump  consists  of  two  parts :  a  8prengd 

pnmp,  and  an  apparatus  in  Nvhich  the  mercury  that  flows  away  from 
the  kSprengel  in  sucked  u]i  hy  the  current  of  air  induced  by  a  water- 
pump.  It  is  thus  sucked  up  iu  the  form  of  short  columns,  separated 
by  spaces  of  rarefied  air,  and  as  the  total  height  of  this  coujposite 
column  can  he  much  greater  than  that  of  the  barometeriit  is  possible 
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in  this  manner  to  raise  the  mcrcurj  to  sacli  n  heirrlifc  that  it  will  flow 
back  into  tlie  top  of  the  Spreng^I  for  further  usa  there.  The  niodifi- 
cation  oi  the  pump  described  in  intended  for  use  in  vacuum-distillation  ; 
the  distillatioii-apparatiis  »  evacnated  as  far  aa  poaaible  with  the 
water-ptimp,  and  then  the  pressnre  is  ledneed  to  1  mm.  with  the 
mercarj-pnmp.  This  last  dimmution  of  pressure  is  very  advanta* 
paeons ;  for  instance,  \vhil8t  a  roduetion  of  pressure  from  760  to  50  mm. 
only  lowers  the  boiling]:  point  of  benzji  aloohol  by  80*,  a  redaction 
from  10  to  1  mm.  lowers  it  by  32".  C.  F. 


Inorganic  Chemistry. 


Reaction  of  Snlphiir  and  of  the  Halogens  with  Nofmal 

Bodiom  Pyrophosphate.  By  T.  Salzer  (Arch.  Pharm.,  231,  663 
— 667). — Girard  (CompL  rend.,  56)  stated  that  when  sulplmr  is 
boiled  with  an  nqa(>on>'  solution  of  normal  sodium  pyrophosphate, 
ortliMjdio.sphoric  aud  tbio.sulphiiric  acids  are  formed.  The  author  bits 
studied  the  reaction  between  suiphiii'  and  normal  sodium  pjro^bos- 
pbaie  in  aqneons  solntion,  aad  finds  that  no  orthophospbone  aoid  is 
piodaced,  bat  that  the  reaction  ocean  in  the  sense  of  the  f  ollowing^ 
eqnation,  where  x  depends  on  concentration,  temperatare,  and 
pressnre : 

d;Na«PaO,  +  12S  +  3H,0  =  2Na,S«  +  Na«S,0,  +  6Na«HPA 

+  (»  —  6)NaiP,0,, 

• 

The  halogens  react  with  an  aqaeoos  solntion  of  sodinm  pyrophos- 
phate in  a  similar  manner,  the  prodncts  being  sodium  btomide, 
sodiam  hypobromite,  and  trisodium  hydrogen  pyrophosphate,  much 
normal  sodiam  pyrophosphate  being  left  onattacked.       A.  G.  B. 

Actloii  of  Potassium  Hydrogen  Arsenite  on  the  Salts  of  the 
Metals.  By  C.  UticHAKn  (J!er.,  27,  lOl'J— 103G).— The  author  has 
investigated  the  action  of  acid  potassium  arsenite,  K20,2AsaOa,H30, 
on  a  nnmber  of  metallic  salts  in  dilate  aqneons  solations.  The 
following  table  exhibits  the  results  obtained,  the  formnlte  ascribed  to 
the  Tsrions  arsenites  having,  in  all  cases,  been  established  by  analysis. 


Compositioo. 


2CuO,AssOa .. 
2CdO,AH03.. 

2HgO,A«sO,.. 


Mude  ui  pifparution. 


PrornHgNOj 


Propertie*. 


I 


n 


Yellowiih  mass,  de 
composing  in  light 

CiiS04*  Green  powder  

CdS04«   White,  non-czTstal 


HgCl.* 


line  powdor 
Yellowish-white  mass, 
decomposing  in  liglit 


FrerioQt 
detcription. 


BoraeIitu.t 

Blox&m. 


Bcnelias.t 
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aMgO.AsjO,.. 
3ZiiO,A«sO, 

5SnO«^Aii,03. 

lTO.>,As^O,,  ... 
Fe20^,As.>03 , . 
AJfOs^Afl^Oj  .. 

FeO,A^Os . . . 


BaOjAiinO]  .  • . 


£CoO,2AjaO,  . 


3Ni0.2Ai40,  . 
3CaO,2.iii,03  . 1 

aSaO,2A«aOj.. 


n 


I* 
»» 
ti 

•» 
»• 

»t 
n 
»» 
i> 
»» 
ft 

it 


»» 
tt 
»t 

It 


White 


AgNO,» 


2PbO,Pb(C,H30,),. 
MgSO/  


SnCl4»... 
TiOS04« 


UO*(JTO,)- 
FeC!^*. . .  .* 

A).(>^*\1> 


Purplc-ml  powder; 
blackens  when  heated 
or  expoaed  to  light 

Telloir  utieroicopio 
needlp* ;  decom- 
poses in  light 

White  

White  powder  

White  crjrst&lime 
mass 

Yellowiih*white  mau 
W)tite  cryateUine 

substance 


loght  jallow 


FeSO«. 


Ba(NO,)j 


Co(NO,)a«  


CaCl,*. . . 
8r(NO,)2« 


Rust-ycUow  powder,  • 
White  suhttanoe  »« 
Dark    green  msM, 

•olttble  in  KOH 
Chreeniih-white  tub- 
»tance;  t  urns  bfOWn 
in  the  air 
White  subsfcance, 
■olttble   in  araeh 
water 
Amethjflt  •  coloured 

powder 
Light  green  sub»tanre 
r  White  powders,  sol* 
\  ublo  in  much  water 
White,  becoming  pink 

to  brown  in  tlie  ftir 
Yellowish-whit4}  mtws, 
decomposed  by  acids 
and  alkalis  with 
•eparatioa  of  free 
snenio 


PbO.AsjO,  hf 

Filholt  B8 

being  formed 
inlliiew»j. 


Obtained  bj 
nMnyftttChofe. 

Btreng; 

Stein. 

Bloxam. 
BmeHtts.t 


^Simon.t 
Thorej.f 


} 


GKimrd. 


Stein. 
BerseUae.t 


*  Indicates  that  the  respeetiT*  edds  were  set  free*  doling  the  forsMtion  of  the 
new  salt* 

t  In  theee  omee  the  Mite  Iwd  not  been  nnnljaed  bj  the  eerlier  inrertigiitor. 

A.  H. 

Salts  of  Rubidium.  By  H.  Ei!h>f \\x  (A,rh.  Fharm.,  232,  36). 
— Gbomicallj  pure  rnbidium  salts  are  best  prepared  by  making  use 
of  ferric  rnbidinm  alum,  which  can  be  obtained  quite  free  from 
potafifiiani  salts,  siucc  ferric  potaesinm  alum  is  not  only  very  soluble 
in  water  bafc  hM  the  property  of  diaaociatiiiff  in  Boltttian.  The  aiitlior 
has  prepared  pore  specimeiui  of  a  laige  number  of  rabidtttin  saltii  and 
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hn  studied  their  physical  properties,  more  particalarly  the  densify, 

tefoaotive  index,  ami  solubility  in  water.  The  following  compoands 
have  been  examinod :— RbHSO*;  Kh,S,0: ;  Rb,SO. ;  RbAlCSO*),  + 
12H,0;  RbFe(SO«),  +  12H,0  ;  RbCr(SO0.  4-  12H,0;  RbBF« ; 
Rb,Co(NO,)«-f  H,0;  RbMgCi,  +  6H,0 ;  libGiO*;  RbClOa;  HblO»; 
RbHI,0,;  Rbl;  RblCI*. 

Bnlndium  alum  melto  at  105^;  its  refraettve  index  is  1*45648  at 
20— 2S°.  The  sp.  gr.  of  fen-io  rnbidinm  alnm  Is  1*9520 ;  n  =  1*48225 
at  21 — 22*,  norreapondinjf  with  the  molecular  refr  k  t  oa  135*63.  For 
rabidinm  iodide  n  as  1*6262,  ibe  molecalar  refraction  s  38*45  and 
the  sp.  gr.  is  3"447. 

Mercaric  iodide  dipsolves  in  a  solution  of  rubidiura  iodide,  a  yellow 
double  salt  bein^  formed.  When  this  salt  ifl  ti-eated  with  water, 
meroorio  iodide  is  set  free,  since  its  solution  is  stable  only  when  exoess 
of  rnVndinm  iodide  is  present.  Rnbidium  iodotetraohloride  (Wells 
and  Wheeler,  Ahetr.,  1893,  ii,  68)  is  dissociated  by  heat  into  rubidium 
chloride  and  iodine  trichloride;  its  solution  liberates  iodine  from 
potfissiiim  iodide,  nnd  on  adding  ammonia  to  it,  a  blnrk  precipitate  of 
iodide  of  nitrogen  ia  at  once  formed.  A  onucuntratt' I  .solution  of  tlie 
salt  attacks  metals,  dissolving  even  gold  and  platinum.  The  author 
oonolndes  hj  discnssiug  the  physiological  action  of  rabidinm  iodide, 
and  its  application  ia  phamaoy.  M.  O.  F. 

Baiinm  Nitride.  By  BturnKLui  and  Matfonon  (Ann.  Chim. 
Fhy$.f  [7J.  2,  144). — Bannm  uitride^  BaNe,  is  obtained  by  treating  a 
solntion  of  apimoninm  nitride  with  an-equivalent  weight-  of  bsfinin 
hydroxide,  and  eraporating  the  solution  under  diminished  jmesnre 
in  the  cold ;  it  thus  furnishes  beautiful  crystals*  The  gram- molecular 
heat  of  dissolntion  at  19*8'  is  ^7*8  Cal.  A.  B.  L. 

Copper  Bromide.  By  P.  S^batibk  (Oompt.  rend.,  U8, 980--983). 
— Dilute  solutions  of  eupric  bromide  are  blue,  but  when  concentrated 

by  evaporation  at  the  ordinary  temperature  they  become  emerald 
green,  then  dark  green,  and  finally  rod -brown,  the  solution  depositing 
bulky,  black,  monoclinic  prisms  of  the  anhydrous  bromide  CuBts. 
This  salt  is  highly  deliquescent;  heat  of  dissolution  at  12**  =  +7*9 
Cal.,  a  Talue  which  agrees  well  with  Thomsen's  (8'2  Cal.). 

In  winter  the  brown  solutions  9omeHme$  deposit  long,  brilliant* 
bottle>green,  monoclinic  needles  of  the  hydrate  CuBr,,4H«0.  It  is 
very  deliquescent ;  heat  ol  dissolution  at  7'5*  =  —1*5  Cal. 

It  follows  that — 

Cu3i^  sol.  +  4HaO  sol.  =8  CuBiik  4H,0  sol.  develops  +  3*7  Cal. 

Like  hydrated  metallic  chlondes  the  heat  of  hydration  of  which  is 
less  than  2  Cal.  per  molecule  of  water,  the  hydrnted  cupric  bromide 
effloresces  in  dry  air,  and  loses  all  its  water;  its  behaviour  when 
freely  exposed  to  the  atmosphere  depends  on  the  deforce  of  humidity 
of  the  latter.  Dt^hydration  takes  place  even  in  solution,  the  green 
liquid  becoming  tempmrily  brown  and  opaque  when  heated. 

Alcohol  dissolves  the  anhydrous  bromide,  forming  highly  opaque, 
yellowibh-red  solutions. 

When  a  minute  quantity  of  cnprtc  bromide  is  added  to  concentrated 
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hydi*obromic  acid,  an  intense  purple  coloration  is  produced,  in  oonse- 
quence,  probably,  of  the  foniittli<»i  of  a  hjdrohromide  of  the  bromide. 
This  reaction  la  more  sensitive  than  either  the  ferrocjanide  or 
sulphide  reaction,  and  will  detect  0  0015  milligram  of  copper  in  a 
drop  of  a  solution  of  the  bromide,  but  the  h ydrobromic  acid  mnat  he 
concentratetl .  A  mixturG  of  potassium  bromide  with  a  saturated 
solntiou  of  phosphoric  acid  can  be  used  instead  of  hjrdrobiximic  acid. 

C.  H.  B. 

The  Moleenlar  State  of  Calomel  Yapotir.  By  W.  Habrjs 
and  Y.  Metbb  (B^.,  27, 1482— 1489).— After  ennmerating  the  es* 

periments  of  pievioas  observers,  the  authors  describe  some  new  ones 

which  they  have  made.  A  sheet  of  gold  leaf,  dipped  for  a  moment  in 
calomel  vapour,  becomes  amalgamated ;  if  held  there  louger  the  coat- 
ing ot  mercury  evapumte??.  A  thermometer  immei'sed  in  rn]>!dly 
evaporating  calomel  mdicated  357  ,  a  temperature  vovy  nearly  tkat  of 
boiling  mercnrj*  The  rate  of  Tolatilisation  of  cslomel  at  different 
temperatmes  was  approximately  determined,  and  the  vapoor  densitj 
at  448"*  and  at  518**  was  foand,  hj  V.  Meyer's  method,  to  correspond 
with  the  constitution  HirCl,  ov  +  HpfCl^.  The  same  Yapour 
deusity  was  obtained  with  a  mixtui-e,  in  these  proportions,  of  mercury 
nnd  corrosive  sublimate,  and,  on  cooling,  calomel  was  deposited  in 
the  appai-atus.  When  calomel,  contained  in  a  porous  cell,  was  heated 
at  465  inside  a  test-tnbe,  mercury  vapour  was  foond  to  have  diffosed 
through  the  porous  walls,  and  condensed  on  the  walls  of  the  teit*tube, 
while  sdine  meronric  chloride  was  found  inside  the  porous  cell. 
Farther,  if  a  rod  of  potash,  previously  heated  to  240  —2GU**,  is  dipped 
into  the  vapour  of  calomel  at  the  same  tempemture,  it  is  immpilintehj 
covered  with  a  yellow  coat  of  mercuric  oxide,  whereas  a  black  coat  of 
mercuroas  oxide  only  begins  to  turn  vellow  at  this  temperature  aftei 
the  lapse  of  some  20  seconds.  All  these  facts  indicate  that  calomel 
as  sacn  is  not  Yolatile,bDt  that  its  "  vaponr  "is  completely  dissociated 
into  mercnry  sad  meronric  chloride.  C.  F.  B. 

Calomel.  ByE.  Divers  (/.  Soc.  Chcm.  Iml,  13,  108--111)  — The 
author  concludes  irum  hia  experiments  on  a  Japanese  method  oi  manu- 
factttring  a  peculiar  form  of  calomel  that  in  thu  esse  the  calomel  is 
formed  by  a  reaction  between  mercnry  vaponr,  oxygen,  and  hydrogen 

chloride  gas,  4Hg  +  4HC1  +  Oi  s  4HgCl  +  2HtO»  and  that  the  resc&n 

takes  plncc  nt  u  temperntnrc  near  to  the  boiling  point  of  mercury, 
and  much  below  that  at  v,  liich  calomel  volatilises.  The  rnlnm(  1  can- 
not be  tlu-  result  of  triu'  .sublimation,  but  of  {)recipitatiuu  as  iiuil  as  it 
is  formed  fium  the  three  gaseous  substances  which  give  rise  to  it,  and 
its  not  reaching  its  saUiming  temperatnre  is  the  explanation  of  its 
freedom  from  corrosive  sublimate.  L.  T.  T. 

Crystallisation  of  Gold  in  Hexagonal  Forms.  By  A.  Liveb^ 
siDGK  (Chem.  Netm,  69,  17 J — 173). — When  precipitating'  a  solution 
containing  15  g^ins  oi  sodium  aurochioride,  AuCl3,NuCl,2H20,  t<» 
15  OSS.  of  water,  by  means  of  freshly  fractured  fragments  (i)  of  copper 
p^tes,  (ii)  of  the  graphitic  casing  from  an  anriforons  vein,  or  (iii)  of 
smo  Uende,  the  gold  was  observed  to  be  deposited  in  very  small,  bril- 
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linnt,  Instrons  pri«:ms  nrranged  in  fan-like  groups,  or  in  si  x-rayed  stellate 
tufts,  ir  in  some  instances  in  the  form  of  minute  hexagonal  plates. 
Many  salpbideB  precipitate  the  gold  as  an  ochre-coloured,  lustreless, 
mammUlated  film,  whilst  enbicu  crystals  are  obtaiiifid  by  precipitft- 
tion-with  ferrous  snlpbate,  oxalic  acid,  Ac.  This  is,  however,  as  the 
author  points  out,  not  the  first  time  that  hexagonal  crystals  of  gold 
have  been  observed.  D.  A.  L. 


Mineralogioal  Ghemifitry. 


Condition  of  Gold  in  Quartz  and  Calcite  Veins.    By  A. 

IjIvkrstdck  (Chon.  'News,  69,  162 — 163). — Removing"  gangue  and 
associated  minerals  by  chemical  means — heematite,  spathic  iron,  and 
calcite  by  hydrochloric  acid;  mispickel,  Ac.,  by  nitric  acid,  or  by 
renting  and  snbseqnent  treatment  with  hydrochloric  acid ;  qnartz, 
dse.,  by  hydrofluoric  acid— enabled  the  author  to  examine  the  condi- 
tion of  the  residual  gold.  Generally,  the  gold  frorti  hnrd  mntnVos 
like  quartz  is  found  to  be  non-ciystiilHne.  hnt  occurs  as  irregular 
iilms,  plates,  thieads,  or  masses  more  or  less  connected  together,  and 
when  the  gangue  is  dissolved  away  forms  a  spongy  oi-  cavemons  mass  \ 
snch  ffold  has  been  obtainod  from  Monnt  Morgan  stalactitic  hnmatlte, 
from  New  Caledonia  Reef  (Queensland)  quarts,  and  from  many  other 
speoiroens  of  gold  quartz;  on  the  other  hand,  crystalline  gold  is  en* 
conntered  in  the  weatherrtl  and  decomposed  parts  of  quart?:  rev^^.  in 
what  are  now  cavities,  and  in  soft  matrices  such  as  the  gold-bearing 
calcites  of  the  New  South  Wales  gold  mines  and  the  Gympie  mines 
of  Queensland,  the  serpentine  of  Gundagai,  and  Lncknow,  and  some 
of.  the  clear  qnarts  from  New  Zealand*  The  larger  the  fragments  of 
gold,  the  less  the  tendency  to  crystalline  form.  The  autlior  has  also 
observed  crystalline  form  in  allnvial  gold  from  Fairfield,  New  Eng- 
land, N  S  W  .  it  was  not  water- worn,  and  ao  had  not  travelled  far 
&om  the  parent  reef.  D.  A.  L. 

Gold  Om  of  OalUbmia.  By  H.  W.  Turner  (^tner.  /.  8cL,  [3], 
47, 467'~Ht!73).— As  is  well  known,  gold  in  California  oocnrs  chiefiy  in 
qnarts  Teins,  nsnslly  in  the  slate  series  of  the  Sierra  Nevada.  It 
occurs,  however,  in  a  great  variety  of  rocks,  and  associated  with 
very  different  minerals.  The  occnrrenees  grouped  geologically  are 
enumerated  by  the  author,  those  cited  being  veins  in  the  auriferous 
sls^te  series,  and  veins  in  the  granite.  He  instances  the  occurrence 
of  gold  In  albite,  in  oaloite  with  bary  tes  and  with  cinnabar,  and  in 
rhyolita  with  qnarta.  B.  H.  B. 

Artificial  Zinc  Oxide  and  Wurtzite.  By  H.  Traubk  (Jahrb.  f, 
Min.  Beiiaye,  9,  147 — -1.5.3).  —  1.  Zinc  o.vide  as  a  metallurgical  y»ro. 
duct  has  frequently  heen  deseribetl.  The  author  has,  however,  col- 
lected at  the  smelting  works  in  Upper  Silesia  some  well-developed 
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crysfrtls  of  '/'mr  oxide  of  nnnsnal  form  and  colour.  Tho  rrysfnls 
described  iire  colourless,  yellow,  green,  and  tlark  brown.  Tke  axial 
ratio  is  coosidombly  affected  by  the  presence  of  small  qaaatiti^  of 
foreign  elements,  as  is  shown  by  the  fMlowing  tftble. 


Colour. 

^  Composition. 

'           a  :  e. 

Pure 

1 : 1-60770 

Ttmm  of  CdO,  FeO 

1 :  1-60817 

0  -38  FeO,  tracea  MnO 

1  :  1-66835 

0-48  FeO,  0  -27  MnO, 

1:1-64086 

traces  CdO 

2.  Wnrtzite  as  a  metallai^cal  prodact  has  been  described  by 

Forstner  and  by  Stall  1.  The  anthor  hft.<?  found  thi.s  substance  in  Tcry 
larg-e  quantities  in  the  lead  slags  of  the  Friedrichs  works  at  Tamo- 
witz.    Its  composition  was  found  to  be  as  follows. 

F«.  Zn.  Mn.  Pb.  8.  Totnl. 

0-81      66*02      trace      trace      3279      99  62 

B*  H.  B. 

Composition  of  Wayellites  and  Tavqaolses.  By  A.  Caiikot 

i  Covipt.  rend.,  118,  995 — 998). — Pour  specimens  of  wavellite  had  the 
following  composition,  the  flaorine  being  determined  by  the  authors 
method  (Abstr.,  Xb^2,  911). 

CaO  and  Ckv  nnd 

F.       PcOi-     AI2O,.        FejOs.    ifgO.      HaO.        quartz.  Total. 

A.  1-90  3238  3703  040    traces  27*72  Q4S  99  m; 

B.  2-79  33-40  37  44  0  C4  (FeO)  traces  26  45  —  100  72 

C.  2*09  33*55  36  83  0  36  traces  27  53  016  99*86 
a  1*81  2207  34-82        1*40  traces  26*16  3*75  lOOOI 

A,  from  Cork,  Ireland,  was  in  greyish  mamelons,  and  dull  giey 
radiating  fibres  ;  B,  from  Olonmel,  Ireland,  was  similar  in  structure, 
bnt  yellowish-green  and  dnll  green  in  oolonr;  G,  from  Chester, 
V,B.A.f  was  in  small,  white,  elongated  stalaotites;  and  D,  from 
<3arland,  Arkansas,  was  in  greyish,  globular  masses,  composed  of 
radiating  fibres.   The  mean  of  the  fonr  analyses  is 

P|0«,  Al^t.  F.  F|0. 

33*20         37*38         2*17  27*25 

which  cori^esponds  with  the  formula  2(Al304,Pj04)  +  Al3(09,FIc)  + 
13H,0. 

Two  specimens  of  oriental  tnrqnoise,  one  (E)  ftom  Persia,  and  the 
other  (F)  from  Nevada  had  the  K»Uowing  composition. 

PA-      -^O,.      FeO.     MnO.     CuO.       CaO.      Claj.  U,0. 

E.  29-43    42-17     4*5©      —     5*10       —      021  1859 

F.  30*38    44-82    5*32    0*22     7*40    traces    —  11-86 

28—2 
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Flaorinc  is  absent.  The  composition  of  tlir  niineml  corresponds 
only  very  approximately  witb  the  formula  PaOfi,(Alj,Cuj,Fei)0»  4* 

Two  specimens  of  occidental  torqnoise  or  odontoUte  bad  tbe  fol- 
lowing composition :  G,  from  Manstor,  Ireland,  was  greenisb^bloe, 
whilst  H  bad  tbe  same  colonr  bnt  was  uniform  in  tint. 

Jjoen  Ob 

F.      P.O.      AljOj.  FejOj.    CaO.     MgO.     CO;.    Clay,  heating. 

G.  3  02    4:^-46    22-59    6  45    2010    traces    ,V07    0-37  — 

H,  3-45   4127    17-71    6-80   2472    099    5-60   0'18  120 

Odontolite  is  not  constant  in  composition,  wbiob  is  a  natural  result 
of  the  fact  that  it  is  an  alteration  product  formed  under  a  variety  of 
conditions.  C.  H.  B. 

Analysis  of  Pele's  Hair  from  Hawaii.  By  A.  H.  Phillips 
(Arner.  J.  Sci.,  [3],  47,  473— 474).— Tbe  author  giTOs  tbe  following 
results  of  analyses  of  Pole's  bair  (I)  and  of  a  stalagmite  (II)  from  tbe 
lava  cares  of  Kilauea. 

StQi.      AlsOa.    FesOj. '  PoO.     MnO.  ,OftO.  M^. 

I.  50*76    U-75    2*89     9  85    0*41     0*26    11*05  6*54 
II.  51*77     15*66    8*46     6*54    0*82  9*66  4*95 

Na.O.  K-O.  Total. 

I.  2-70         0-88  100  09 

n.  2*17         0*96  100*89 

B.  H.  B. 

Beam  Omk  Meteorite.  By  E.  E.  Howell,  W.  F.  Hille- 
BBAKD^  and  G.  P.  MsBBtLL  (^msf.  J.  Set.,  [3],  47,  430— 435).-'Tb2s 

meteorite  fell  between  3  and  4  p.m.,  May  2G,  1893,  near  Beaver  Greek, 
West  Kootenai  District,  Brltisli  Columbia.  It  is  a  typical  aerolite  of 
very  pronounced  chondritic  strncture  with  the  UHnftl  fused  black 
crust.  Its  nnnsnal  feature  is  tliat  beneath  the  crosr  Hiere  is  a  slight 
oxidation  for  a  distance  of  ^  in.  to  |  in.  Analysis  shows  the 
meteorite  to  be  composed  of  17*13  per  cent,  of  nickel  iron,  0*16  per 
cent,  of  magnetite,  5*05  per  cent,  of  troilite^  37*23  per  cent,  of  soluble 
silicates  and  pbospbate,  and  40*43  per  cent,  of  insoluble  silicates  snd 
dmmiite.  B.  H.  B. 


Physiological  Ohemietry. 


Acid  in  Protozoan  Digestion.  By  M.  Gseekwood  and  E.  R. 
Saunders  (J.  Physiol.^  16,  441 — 467). — The  secretion  of  aci'd  by 
protozofi  as  determined  by  Htmns  and  alizarin  sulphate  has  been 
mooted  by  other  observers,  especially  by  ie  iJautec. 

In  tbe  e^eriments  now  recorded^  acid  indicators  were  admtn- 
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istered  in  combiiiatiou  with  food  btuliii.  Tlic  iafasorian»  Carchetnum 
pdtyjpinnm^  and  the  plasmodia  of  oertain  mjoetom  were  selected  as 
8«Dr|ecte  for  the  experimenis.  In  the  method  of  ingeetioii,  the  forma- 
tion of  vacuoles,  and  the  exdnslve  digestion  of  protoids,  the  phe- 
nomena obserred  were  closelj  similar  to  those  previously  recorded  in 
rhizopods. 

Tbe  ingestion  of  solid  matter  of  whatever  nature  always  stimulates 
the  cell  to  secrete  au  acid  fluid  round  it  in  a  more  or  less  extensive 
vaonole.  This  acid  is,  however,  not  a  digestant,  but  delays  diKostion. 
The  pzooess  of  digestion  is  accompanied  by  a  gfradnal  and  finaUy  total 
disappearance  of  the  add. 

From  its  behaviour  to  congo^red, the  acid  is  judged  to  bo  free  acid, 
and  not  carbonic  acid.  W.  D.  H. 

X&flnence  of  FennmitB  ooonrring  in  Yegetablet  on  the 
Nntvitlon  of  the  OigaaiBm.  By  H.  Wbisks  {ZeU,  phytki.  OTiem., 
19,  282 — ^284;  compare  this  vol.,  ii,  286). — In  certain  vegetables, 

amylolytic,  proteolytic,  and  other  ferments  occnr.  In  order  to  prove 
whether  those  assist  digestion  in  the  animal  org^anism,  or  at  least 
inci'ease  the  nutritive  value  of  the  food,  rabbits  were  daring  one 
period  fed  on  the  raw  vegetable  (oats)  ;  and  daring  another  on  the 
oats  which  had  been  heated  to  destroy  the  ferments.  The  intake 
and  ontpnt  of  material  were  measnred  in  the  osnal  way,  and  the 
resnlts  were  practically  the  same  dnzing  both  periods. 

W.  D.  TI. 

Ked  Blood  Corpuscles  of  different  Specific  Oxygen  Capaci- 
ties. By  J.  H.  Hai.dank  and  J.  L.  Smith  {J.  Physiol.,  16,  468—475). 
— in  relation  to  Bohr's  woi'k  on  this  sabject,  it  is  here  I'ecoi'ded  that 
there  are  distinct  diilsrances,  amonnting  sometimes  to  more  than 
20  per  cent.,  in  the  specific  oxygen  capacity  of  different  layers  of 
corpascles  in  centrif noised  blood.  But  no  relationship  was  found 
constant  between  this  capacity  and  the  layer,  or  the  size,  or  specific 
gravity  of  the  corpuscles.  W.  D.  H. 

Ground  Substance  of  Cojuxective  Tissue.  By  R.  A.  Yoixa 
{J,  I'hysiol.,  16,  325—350). — ^The  forms  of  connective  tissue  investi- 
gated  were  those  that  contain  but  few  formed  elements  (cells  and 
fibres),  and  a  large  amoant  of  ground  sobstsnce  or  matrix.  The 
general  results  obtaine<l  may  he  briefly  snmmariscd  aa  followa  :— 

1.  The  vitreous  humour  is  extitjmely  jioor  in  solids  containing  only 
slightly  over  1  per  cent. ;  the  intact  vitreous  shows  a  great  resistance 
to  the  action  of  d^estivo  juices  or  putrefaction. 

2.  The  vitreonshnmoar  contains  mucin,  although  in  comparatively 
small  qnantitiea  and  veiy  possibly  as  mucinogen.  It  has  the  reac- 
tions of  a  typical  mucin,  except  that  it  is  distinctly  soluble  in  excess 
of  acetic  acid. 

3.  From  the  so-called  membranes  oi  the  vitreous,  distinct,  although 
small,  quantities  of  gelatin  can  be  obtained. 

4.  The  vitreous  contains  two  other  proteids,  namely,  a  globulin 
coagulating  at  75*,  and  an  albumin  coagulating  about  80^ 

^*  Whartonian  jelly  yields  large  quantities  of  mucin  in  two  forms. 
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one  ttoluble,  the  other  insolable,  in  excess  of  acetic  acid.  This  mucin 
is  acid  in  reaction,  and  darkens  on  ezpoenre. 

6.  It  alao  yields  two  proteids,  one  like  myosin  ooagnlating  at  56% 
and  ail  albamin  ooagolating  at  84^. 

7.  The  reducing  product  or  gnmmose  obtained  from  funis  mucin 
reduces  Fehling's,  but  not  Bnrfoed's  reagent.  It  g-ives  fi  brown, 
finiorphous  componnd  with  ])lii  nylhydrasine,  and  yields  no  catechol 
oil  being  heated  with  sti-ong  alkali. 

8.  Funis  mucin  is  not  digested  by  artiBdal  gastric  juice,  bat  is 
readily  digested  by  artificial  paaersatic  juice,  and  the  products 
(mncin-albnmose  and  peptone)  yield,  like  tbe  mucin  from  which  they 
come,  a  rednoing  substanoe  on  heating  with  dilate  mineral  acid. 

W.  U.  H. 

Chemifltry  of  Muscle.  By  A.  Whitfield  (J.  I'hyM.,  16,  487 — 
490). — Myosin  is  a  globulin,  nut  a  nucleo^albumin.  It  contains  au 
appreciable  amoont  of  phosphoms  in  its  molecule ;  on  gastric  diges- 
tion, it  leaToa  only  an  insiniificant  residae^  and  this  oontaans  no 
phosphoms.   It  does  not  piodnce  intravascular  ooagulation. 

Muscle  contains  no  naoleo-albnmin.  Ftoteoses  (albnmoses)  and 
]>eptono  aie  also  absent.  W.  D.  H. 

Bone  in  Oflteomalacia.  By  M.  Lew  (Zeit.  ^hyswL  Cheni.^  19, 
23&— 270).-— The  minend  eonstitnents  are  less  in  ike  bones  of  osteo- 
malacial  patients  than  in  normal  hones.  The  relation  6PO«:10Ca 
of  normal  bone  ash  remains  the  same  in  oateomalacta.  The  diminu- 
tion in  the  phosphate,  therefore,  proceeds  |>ar»  ptmu  with  that  of  the 
carbonate. 

Fresh  normal  bones  treated  w  ith  lactic  acid  lose  much  morr  car- 
bonate than  phosphate.  Osteomalacia  cannot,  therefore,  be  explained 
by  the  presence  ct  lactic  or  other  free  add. 

The  oinfanio  oonstitaentB  of  the  bone  show  in  this  disease  no  qoali- 
tatiye  change.  Bat  the  relative  increase  of  mamw  leads  to  an  in- 
crease  in  the  proportion  of  proteid  to  gelatin.  W.  D,  H. 

Development  of  Heat  in  Salivary  Glands.  By  W.  M.  Bavliss 
and  L.  Hill  (/.  PhytfioL^  16,  351 — ooi)). — Fix)m  the  experiments  re- 
corded, tbe  oonelosion  is  drawn  that  no  development  of  heat  can  be 
directly  detennined  in  the  sabmaxillary  gland  W  any  known  method 
of  measnring  variationa  in  tempemtnro.  W.  D.  H. 

Ponnation  of  Glycogen.  By  J.  Frentzel  (Fjliiger's  Archiv.,  66, 
273 — 288). — Crcmer  states  that  pentoses  increase  the  quantity  of 
glycogen  in  the  liver,  not  because  they  are  themselves  transformed 
into  glycogen,  but  beoanse  they  exercise  a  sparing  influence. 

Tho  present  research  relates  to  the  same  qnostion.  It  was  foond 
that  by  the  use  of  strychnine,  animals  can  be  rendered  glyoogen>&ee. 
On  giving  xylose^  it  was  foond  that  no  glycogen  was  8iibaei|aently 
discoverable. 

Control  cxperimeuts  showed  that  frlycogen  was  formed  if  other 
substances  were  administered  that  ordinarily  give  rise  to  glj'cogeu 
either  directly  or  hy  a  sparing  action.  W.  D.  H. 
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Formation  of  Urea  in  the  Liver.  By  C.  Kichet  {Oompt 
rmd,t  118,  I125--1128).--The  liyer  oontmnes  to  exhibit  aft«r  its 
remoyal  from  iHo  body,  while  the  vitality  of  its  cells  laeta,  ihe  same 
cbenucal  phenomena  as  while  it  is  within  the  body.   For  instance, 

sugar  is  fomipd  from  its  glycogen.  The  present  research  shows 
that  the  same  is  trnc  for  f  ho  formation  of  urea,  and  the  opinion  is 
advanced  that  this,  like  the  formation  of  sogai',  is  due  to  a  formont 
action.  W.  D.  H. 

Diastatic  Ferment  of  the  Liver.  By  E.  Salkowsci  (Pfluger^g 
Archiv.,  56,  351 — 854). — ^It  is  pointed  oat  that  the  nse  of  chloro- 
form water,  w}iirh  destroys  protoplasm  but  leaves  enzymes  intact, 
has  been  employed  by  the  author  previous  to  thu  appearance  of  Bial's 
paper  (this  vol.,  ii,  106).  The  result  of  this  work  coincides  with 
that  of  Bial,  that  the  conversion  of  glycogen  into  sugar  is  the  result 
of  a  diastatic  ferment  action.  W.  D.  H, 

Ferment  Processes  in  Organs.  By  H.  Scuwiening  (Virchow'tt 
Ai-chiv.t  136,  444 — 481).— In  this  commnnication  a  number  of  ques- 
tions are  taken  up,  the  link  oonneetini?'  ihv  various  researches 
together  being  Salkowgki  ^  observutioii  that  chloroform  water  de- 
stroys liying  protoplasm  and  formed  ferments,  but  is  inaotiTe  on 
enmses.  Hers^  then,  is  a  means  of  distingoishing  in  an  organ 
undergoing'  changes  after  its  removid  from  the  body  whether  or  not 
an  enzyme  is  the  cause  of  the  change. 

An  organ  is  taken,  divided  into  two  parts,  ono  of  which  (A)  is 
subjected  to  the  action  of  chloroform  water,  the  other  (li)  boiled  and 
sterilised. ;  both  are  examined  alter  the  lapse  of  a  curiam  time.  In 
A  the  xanthine  snbstanoes  go  completely,  in  B  incompletely,  into 
flolntion.  If  a  liver  is  examined,  A  contains  sngar,  no  glycogen, 
latge  quantities  of  leucine  and  tyrosine ;  it  does  not  give  the  biuret 
reaction.  Tn  B  there  are  only  traces  of  sug^ar,  abundant  glycogen, 
and  no  leucine  or  tyix)sine;  it  gives  the  biuret  reaction.  The  acidity 
in  the  two  cases  is  the  same,  bat  the  auiount  of  organic  substances, 
nitrogen,  and  phosphoric  anhydride  that  go  into  solution  are  greater 
in  A  than  in  B. 

In  the  case  of  muscle,  A  gives  no  biuret  reaction,  but  a  weak  re* 
duct  ion  of  Fehling's  solution ;  whilst  B  ffiym  a  biuret  reaction,  but  no 
rednction.  In  A  the  aciditj  \h  increased.  In  Ix^th,  leucine  and  tyro- 
Hine  arc  absent;  there  is  no  rise  in  the  soluble  oiganic  substance, 
nitrogen,  or  phosphoric  anhydride,  as  in  the  liver. 

These  results  of  Salkowski'a  are  extended  in  the  present  paper, 
and  the  ferment  action  is  termed  auto-digestion. 

The  fohnation  of  sarcolactio  acid  after  death  is  regarded  as  a  vital 
phenomenon.  The  muscle  forms  acid  not  becanse  it  is  dead  or  dying, 

but  VjeeauHo  it  is  still  alive. 

Kxpi  riments  with  cIili>i'oform  water  lend  no  support  to  the  theory 
that  the  liver  forms  sugar  irum  glycogen  in  virtue  of  the  vital  activity 
of  its  cells,  but  the  presence  of  a  ferment  is  considered  necessary. 
Curiously  enough,  boiling  does  not  inhibit  the  change  of  glycogen 
into  sugar.   This  has  heea  obeerred  befove»  and  the  explaoauon  con- 
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sidei*ed  most  feasible  is  that  the  ferment  is  destroyed  by  heat,  but 
that  freab  f eiment  appean  as  the  disintegration  of  the  cells  snbie^ 
qnentlj  takes  place.  W.  D.  H. 

Influence  of  DecompoBition  of  Protei'd  on  the  Output  of 
Neutral  Sulphur.  By  N.  Savemeff  (Virchow's  Archiv,,  136,  195— 
202). — All  experiment  relatincr  to  proteid  metabolism  was  ma<le  on  a 
dog.  Tiic  intake  in  uiLrugcu  was  the  same  every  day,  but  during  four 
days  in  the  middle  of  the  research  200  c.c.  of  chloroform  water  was 
given  with  the  food.  This  led  to  an  increased  ontpnt  of  nitrc^en, 
and  also  of  sulpbor,  in  which  the  proportion  of  neutral  sulphur  to 
the  total  snlphor  in  the  nrine  was  increased.  W.  D.  H. 

Analyses  of  Milk.  By  J.  Leiimaxn  and  W.  Hempel  (PJfugers 
Archiv.,  56,  Tj^S — aV.S). — Tlie  analyses  relate  chiefly  to  the  asli  asso- 
ciated with  casein.  The  casein  of  cow's  nulk  contains  7  2  per  cent, 
of  ash:  this  consists  of  CaO,  49*5;  M^O,  2  4;  P^O^  47  0;  and  S0„ 
1*06  per  cent.  The  elementuy  composition  of  casein  is  thus  given: 
C,  50-86;  H,  6  72;  N,  U-63;  P,  O'BI;  S,  0-72;  ash,  6  47  per  cent. 
The  casein  of  woman's  milk  contains  more  sulphar  (1*09  per  cent.) 
and  less  ash  (3*2  per  cent.).  The  composition  of  milk  is  given 
thus; — 

Cows'  inilk.  Human  milk. 

Ossein   30  1*2 

Albumin  0*3  0*5 

Fat   3-5  3-8 

Lactose   45  6  0 

Ash   0-7  0-2 

Water . . .  •   88  0  88'5 

W.  D.  li. 

Influence  of  Cold  Baths  on  the  Excretion  of  Nitrogen  aad 
Uric  acid.  By  E.  Formanek  {Zeit.  phyM.  Chem^  19,  271—281).— 
Cold  baths  naturally  call  on  tlie  organism  for  an  increased  productioTi 
of  heat,  and  the  present  research,  carried  out  on  human  beings, 
shows  that  the  increased  metabolism  falls  in  part  on  the  proteids  of 
the  body.  A  single  bath-day  makes  little  or  no  difference,  but  a  suc- 
cession of  these  nuses  the  total  ouipat  of  nitrogen  slightly,  and  of 
uric  acid  very  slightly.  The  average  of  24  days  which  were  normal 
or  bathless  gives  per  diem  total  output  of  nitrogen  14  88,  and  of  uric 
{icid  0*702.')  g-rams.  The  nTorage  of  seven  days,  on  which  two  cold 
baths  were  taken,  gives  16*46  and  0*7194  respectively. 

W.  D.  H. 

Carbonlo  Oxide  Poisoniiig.  By  G.  Maetbev  (V%rch<>uf*$  Arekie., 
136,  635 — 547). — Five  cases  of  poisoning  by  carbonic  oxide  are 
given,   with   clinical   details.    Tn   all,  the   body  temperature  was 

elevate?!.  As  i*egHrd8  metabolism,  the  decomposition  ot  pix»t<'Td  'x 
enormously  increased.  There  may  be  sli«^ht  albuniiiniria.  The  pul.M! 
is  like  that  of  typhoid  fever.  Tiie  red  corpuscles  of  iLc  blood  are  iu- 
creased  considerably.  W.  D.  H. 
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Action  of  Oxalates  on  Nerve  and  Muscle.  By  W.  H.  Howell 
(J.  ]'hyswl.,  16,  476 — 4«86). — Irrig-anon  of  a  nerve  in  frog's  and  terra- 
pins bjr  dilate  solutions  of  sodium,  oxalate  destroys  its  irritability 
tovnxda  electrical  stimnli,  withoat,  however,  killing  it,  as  a  welf- 
marked  damaication  cnrreot  is  present ;  wbicfa,  .however,  more  rapidly 
disappears  than  in  normal  nerve. 

In  a  neiTe  muscle  preparation,  it  is  tbe  motor  end  plates  wbicli  are 
first  affected  Tbe  suggestion  is  made  tiiat  removal  of  calciom  salts 
will  explain        lo.^s  of  irritability. 

Tbe  loss  oi  irri Lability  m  muscle  is  preceded  by  convulsive  twitch- 
ings,  and,  contrary  to  the  observations  of  Cavasanni,  the  ozalated 
mnsde  went  in  eveiy  case  into  rtj^or  mGiiis  sooner  than  a  normal 
mnade.  W.  D.  H. 

Arrow  Poisons.  By  L.  Lewix  (Virchow'.^  Arrhi'v.,  136,  82— 12(>, 
403 — 44>3). — This  is  a  liistonCal  account  of  tbe  subjeet  of  arrow 
poisons,  together  with  some  physiological  expei-imeutii  ou  animals, 
relating  to  their  action ;  in  some  oases  the  sonroe  of  the  poison  is 
given  or  guessed  at ;  the  question  of  the  chemical  substances  present 
is  hardly  gone  into,  and  in  no  case  completely.  The  account  of  the 
different  poisons  used  by  varions  and  numerous  tribes  shows  that  they 
vary  conmderably.  W.  D.  U. 
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Formation  of  Besins  and  Ethereal  Oils  in  Plants.  By  A. 
TscniRCH  (J.nu.  Agron.f  20,  299 — 3U0;  from  Jahtb.  Wiss,  Bot.y 
26,  a70;  Bat,  OeiOr,,  57,  18).— The  following  prodncis  were  ex- 
amined.  Sumatra  and  Siam  benzoin  {Siyrax  benzotn).  Pern  balsam 
(Ji£yroetyltm  pereirce).  Tola  balsam,  sty  rax  (Liquidambar  orientalis) 
and  galbannm  (Ferula  gaJhaniflna,  rnhiraiih's-.  Sec).  When  hydrolysed, 
they  yield,  on  the  one  hand,  aromatic  (cbiefly  l)enzoic  and  einnamic) 
ricids,  or  alcobols,  and  a  group  of  "resin  alcoliols  "  or  "resinols,"  on 
the  other.  Bimzorcsiiwlf  OxtMuOt ;  resinotaunolf  C\bH^O^  ;  siaresitiO' 
iamtolf  CuHuOt ;  pemrmimiannolf  Cu^^Oi ;  $tffretinolj  CuHi»0 ;  and 
galharesinotannol^  CcHioO,  were  obtained.  The  termination  tannol/' 
signifies  that  tbe  alcohols  give  the  tannin  reaction.  Besin  aloohols 
viold  with  aix>matic  H<'ids,  or  with  other  alcobols,  ethers  whi<^  seem 
to  bo  identical  witb  the  natural  ethereal  salts  of  resins. 

Resins  frequently  contain  free  acids  and  alcobols,  as  well  as  ethers. 
The  fact  that  the  highly  cai'bonaceous  ixisins  and  essences  are 
formed  at  the  earliest  period  of  the  life  of  the  plant,  when  all  dis- 
poaable  matter  is  utilised  in  the  building  up  of  new  tissues,  would 
seem  to  indicate  that  these  compounds  have  an  importont  biological 


N.  H.  M. 
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Seeds  of  "  Chenopodium  album  L."  By  G.  Baumlki  and  K. 
Halpibjt  {Arch,  Pharm.,  231, 641 — 644).— Theae  seeds  Are  sometimes 
Qsed  as  a  snbstitiite  for  lye.    It  will  be  seen  from  the  following 

tables  that,  althongh  the  seeds  are  ncher  in  nitrogenoas  matter  and 
tilt  than  is  either  rye  or  wheat,  the}'  contain  a  smaller  total  of 
digestible  constituents.  In  rye  or  wheat  flour  the  chenopodlum. 
bctrajs  itself  bjr  its  high  content  of  ash  and  fibi-e. 

CompoaitUm  of  Seeds  of  Chenopodium  album  L. 


Water  

>k  itroireuous  mat- 

Fat  

>itrogen-firee  ex- 
tniet 

Fibre  , 

Ash  

*Contiiiii]i^  |ffio< 
teldt 


Banmert  and 
Halpem. 


Seed. 


p.  c. 

10  -33 
13-94 

6-97 
39-80 

25-68 
8*88 

12*66 


Hu9k 
(Cftljx 

WIT0S). 


ErisBuuin. 


Salnwiioir. 


I 


p.  c. 

7  'i'i 
12  '25 

!?  -SO 

3B-66 

17  -93 
19*86 

9*91 


p.  V. 
10  -G^ 
13  -88 

r 

0  -28 
47-42  j 

16-52  1 
6-24  . 


p.  c. 

1 7  •<>■^ 
io  '70 

6-88 
37  -70 

17-58 
6*06 


p.  c. 
10  02 
17-60 

6-93 
38-52 


21 
4 


45 
68 


12  -23 
15  -29 

(;  •'! 

40-73 

20-31 
4-94 


^^(>an  oompontion 
of 

Water. 

Ash. 

Fibre. 

w  .  Nitrogen* 
ou«  matter. 

1 

X-free 
extract. 

"Wheat  (Konig)  . . 
Kje  (KOnig)  .... 
Cbenopodiiun  •., 

13-65 
15-06 
18*28 

1-81 
1-81 
4*94 

2-53 
2-01 
20*81 

1  -76     j     12  -35 
1  -79          11 -52 
6*61     1  16-29 

67-91 
67-81 
40*78 

A.  G.  B. 

Cacao  BaaiL  By  H.  BeckoBTS  (Arch.  Fharm.,  231,  (387—694). 
— The  author  gives  a  detailed  aeconnt  of  the  methods  adopted  for 
f  >tiru;Ltuig  the  fat,  thcobioudne,  and  starch  in  the  cacao  bean.  The 
variations  from  the  usual  methods  are  in  details  alone,  and  can  only 
be  apprecdated  bj  reference  to  the  original.  Tables  are  given  whiou 
show  the  analytical  data  obtained  from  28  trade  brands.  The  M' 
lowing  table  gives  the  maxima  and  minima  of  these  data. 

Per  cent. 

Fat*   42-00— 57-40 

Theobronune   0-63—  2-20 

Starch    7  50—16-53 

Ash   2  2U—  3-75 

*  Chloroform  extract,  freed  from  disaolrcd  tlieobromine  by  treatment  with 
tralcr. 
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Constants  of  fat : — 

Melting  point   SO  O—m* 

Melting  point  of  fatty  acids   48*5— 53*0'* 

"  Saponification  nnmber  "   193—220 

Iodine  absorption   32*8—40*0 

A.  G.  B. 


Henbane  Seed  Oil.  By  H.  Schwaneut  (Arch.  Phann.,  232, 
130 — 136). — This  oil  consists  chiefly  of  olein»  with  a  small  quantity 
of  palmititi  and  traced  of  colouring  matter;  it  is  free  from  alkaloids. 
The  iodine  number  by  GUintter^s  process  is  64*48,  the  Hubl  method 
giving  156*25.  The  aathor  attributes  this  discrepancy  to  the  employ- 
ment of  mercnric  chloride  in  the  latter  process.  M.  O.  F. 

Manuring  wiUi  Phospixates,  &c.  By  Marckee  (Bied.  Cenir., 
1894,  374— ^376). — ^The  researches  have  extended  over  three  ^eai-s, 
and  have  been  chiefly  directed  to  the  examination  of  the  actum  of 
phosphates.   It  is  an  error  to  believe  that  the  "after  action"  of  » 

phosphatic  mfinnring  continues  for  so  long,  or  is  so  intense  as  is 
generally  supposed  ;  nnd  it  is  found  that  cvon  in  tliose  soils  richest  in 
phosphates,  the  third  crop  begins  Uj  yhriuk  in  quantity. 

With  basic  slag,  the  same  amount  of  blmw  may  be  obtained  a« 
when  snperphosphate  is  nsed,  but  the  yield  of  grain  js  far  less,  even 
to  one-half  as  little,  and  doubling  the  amount  of  slag  dees  not 
double  the  crop  of  grain ;  likewise  in  its  after  action  basic  slag  is 
behind  Koperpbosphat*  .  Bones  only  act  well  on  soils  already  con- 
taining a  nor  supply  oi  phosphates.  E.  W.  P. 
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Estimation  of  Oxygen  in  the  Blood.  By  I.  Novi  (Fjliigcr'g 
Archiv,  56,  289— 303).— Siegfried  {Archiv.  Auaf.  Physiol.  Physiol. 
Ahth.^  18D0,  385)  states  that  blood  only  gives  up  a  part  of  ite 
oxygen  to  sodium  hyposulphite  ;  more  can  be  extncted  by  the  air 
pump.  The  blood  ^vliich  has  lost  this  portion  of  oxygen  shows  no 
trace  of  oxyhsemoglobin  bands  with  the  spectroscope,  that  which 
remains  is  in  a  compound  called  psendoha^moglobin.  The  ap- 
paratus used  by  Siegfried  has  been  modified  by  SchiiT/enl)Ci"t?er, 
and  some  more  alterations  are  suggested  in  the  present  paper.  The 
experiments  recorded  confirm  Si^ried's  main  contention,  but  show 
that  the  amount  of  oxygen  removable  by  his  method  varies  consider- 
ably in  different  animals,  and  in  the  same  animals  under  different 
conditions.  W.  D.  H. 

Estimation  of  the  Strength  of  Sulphuric  acid.  By  H.  D. 
Richmond  (Chem.  News,  69,  236). — The  author  has  made  a  cai-cfni 
determination  of  the  densitv  of  mixtures  of  weighed  quantities  of 
sulphuric  acid  and  water,  uie  results  point  to  the  correctness  of  m. 
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table  prepared  from  Pickering's  results  (Trans.,  1890,  64  ei  ieq,), 
hnnge  and  Isler^a  table  (Abstr.,  1891,  150)  being  found  to  be  quite 
wrong.  D.  A,  L. 

XBtlniAtion  of  Fboqahonui  in  Iron,  Steel,  and  Ores  ooUp 
toinfng  Anenle.  By  J.  O.  Handy  (/.  Amer,  Chem.  8oe,t  ^6, 231— 
234). — ^Tlie  author  has  found  that  when  testing  iron  hj  the  moljrb- 

date  process,  the  yellow,  phospliatic  precipitate  nearly  always  contains 
more  or  less  arsenic,  althouf^h  in  the  absence  of  phospliorns  no  pre- 
cipitate is  obtained  at  alb  The  prerijiit ate  mny  be  freed  from  ai-senie 
by  dissolving  it  in  15  c.c.  of  dilute  amniouia  (1 — 6),  dilating  with 
water  to  75  cc,  and,  after  heating  to  75"",  adding  a  mixtave  of  10  c.c. 
of  nitric  acid  (sp.  gr.  1*42)  and  25  o.o.  of  Wood's  moljbdate  aolation. 
It  is  then  washeid  with  dilute  nitric  add  (1 — 100),  dried,  and  weighed, 
or  else  titrated,  as  usual.  L.  ]>■  E. 

Dudle3r'8  Method  of  estimating  Phosphorus  in  Steel.  By  0. 
S.  DooLinLE  and  A.  Eatixsox  (J.  Amer.  Chem,  Soc.,  16, 234 — 247 — 
The  aathors  have,  by  a  special  process^  reinvestigated  the  nature  of 
the  yellow  phosphomolybdate  precipitate,  and  confirmed  the  usually 
accepted  statement  that  the  luoo  between  phosphorus  and  mcdybdic 
acid  mnst  be  taken  as  1'71)2. 

Tbp  means  adopted  for  rediu-TTig-  the  molybdic  acid  have  a  con- 
sidemble  influence  on  the  i-esults  of  the  titrating  process.  The 
reduction  should  bu  carried  out  by  dissolving  the  precipitate  in  dilate 
ammonia,  adding  granubited  zinc  and  sho]^  and  then  boiling  with 
excess  of  dilute  snlphuric  add. 

The  authors  also  find  that  there  is  little  danger  of  arsenic  pre- 
cipitating with  the  phosphorus  if  the  icon  solution  is  not  heated 
above  32%  L.  be  £. 

Comparison  of  Pemberton's  Method  of  Estimating  Phos- 
phorio  aeld  ivlth  the  Amerloaii  Offlotal  nmeeB.  By  W.  C.  Day 

and  A.P.  Bbtakt  (/.  Amer.  Ohem,  Soc,  16, 282— 283).— The  agreement 
between  the  two  methods  is  remarkably  dose.  There  is  no  exaggera- 
tion in  Pemberton's  statement,  that  a  sample  of  phosphate  may  be 
analysed  in  some  30 — 40  minutes.  L.  ds  K., 

Direct  Estimation  of  Citrate  Soluble  nioephoric  acid.  By 
B.  B.  Boss  (/.  Ahmt.  Chem,  8oe^  16,  304— d08).^Citric  add  inter- 
feres  with  the  precipitation  of  phosphorio  add  with  molybdate  solu- 
tion, and  several  devices  have  been  proposed  to  i-emove  it  from  the 
phospbntie  sol  it  t  ion.  The  ant  bur  now  recommends  destroying  it  by 
immitatin^  Kjehldahrs  method,  and  openites  as  follows.  After 
digesting  the  phosphate  with  100  c.c.  of  the  oihcial  citrate  solution, 
25  c.c.  of  the  liquid  is  at  once  filtered  into  a  dry  vesael,  preferably 
a  burette,  and,  after  cooling,  an  aliquot  part  is  put  into  a  digestion 
.  flask  of  250 — 300  c.c.  ea|Midty,  15  c.c.  of  strong  sulphuric  acid  is 
added,  and  the  flask  put  on  a  piece  of  gauze  over  a  moderately  brisk 
flame.  After  about  8  minutes,  foaming  and  darkening-  will  set  in  ;  after 
further  lapse  of  3 — 4  minutes  the  foaming  will  cease.   About  1  gram 
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of  mercuiy  is  now  added,  and  tlie  digestion  continued  over  a  high 
flame ;  after  about  half  an  hour,  a  clear  aad  almost  ooloarless  liqaid 

will  be  ohtainpd. 

The  solution  is  washed  into  a  beaker,  rendered  slightly  alkaline 
with  ammonia,  then  acidified  with  nitric  acid,  and  treated  by  the 
regular  molybdaie  method*  The  teet  analyses  are  entirely  salis* 
factory.  L.  di  K. 

Recovery  of  Molybdic  acid  ftrom  Residues,  and  Remarks  on 
Phosplioric  acid  Estimatioii.  By  H.  Bormkager  (Zeit.  anal, 
CJwm.^  33,  343). — The  whole  of  the  filti-ates,  both  ncid  and 

ammouiacal,  from  the  phosphoric  acid  precipitates,  ai-e  poured  iuto  » 
large  flask  <x>iitaimiig  ammoiiia.  Pdto  moiybdio  acid  separates  in 
fine  needles.  The  liqaid  is  finally  made  nearlj  neutral,  the  precipi- 
tate collected  on  a  filter,  washed  slightly,  and  pressed.  It  is  then 
dissolved  in  the  least  possible  quantity  of  ammonia,  the  solution 
rapidly  filtered  from  silica  and  ma^esia,  diluted  with  water  to  a 
density  of  I'll,  and  poured  into  an  equal  volume  of  nitric  arid  of 
1*2  sp.  gr,  allowed  to  deposit  for  24  hours,  and  the  clear  suiution 
poured  off  for  use. 

The  author,  with  Frssenius,  adds  faming  nitric  acid  to  the  ammo- 
niacal  solution  of  the  yellow  precipitate,  until  the  precipitate  produced 
no  longer  dissolTes  immediately.  The  magnesia  mixture  is  added  to 
the  hot  solution,  and  filtration  commenced  as  soon  as  air  bubbles  rise 
from  the  pnlTeruleTit  precipitate,  which  takes  place  in  1 — 2  hoars. 
The  precipitate  is  iuciucrated  without  i-emoval  from  the  filter,  and 
Barthel's  spiiit  lamp  is  strongly  recommended  for  the  pui  p ose. 

:sL  J.  s. 

Mlxiiatloii  of  Silica.  By  A.  Caxebon  (Oftsnt.  Nmos,  69,  171— 
172). — ^The  author  fused  a  sample  of  silica,  containing  98*5  per  osni 
SiOi,  0*1  of  PcsOa,  0-5  of  AI2O3, 07CaO,  and  0*2  MgO,  with  fusion  mix- 
ture decomposed  with  hydrochloric  acid,  evaporated  to  drjnces  in  a 
porcelain  basin,  contimiinr^  the  heating  after  the  acid  fames  were 
driven  off,  and  then  proceeded  in  the  nsnal  way,  subsequently  sub- 
jecting the  filtrate  to  various  treatments,  including-  evaporatingr  to 
dryness  over  a  water  bath  and  over  a  flame,  with  various  streugtlis 
of  sulphuric  acid,  or  with  hydrochloric  acid,  or  in  the  presence  of 
iron,  of  alumina,  of  calcium  carbonate,  or  of  organic  matter.  He 
finds  that  in  all  cases  at  least  two  evaporations  are  required  to 
obtain  all  the  silica  from  solution ;  that  it  is  more  effectually 
separated  over  the  fllame  than  over  the  water  bath  ;  that  hydrochloric 
acid  is  as  eflicient  as,  and  prefeiuble  to,  sulphuric  acid;  that  the 
admixtures  make  very  slight  difference  to  the  purity  of  the  siliciv, 
which  was  tested  by  treatment  with  hydrofluoric  acid ;  and  that  re- 
peated evaporations  in  ^e  first  instance  show  no  advantage  over  the 
:Bingle  eva])oration,  D.  A.  L< 

Estimation  of  Impurities;  in  Commeroial  Nickel.    By  T. 

Fleitmann  (Znt.  anal  Chem.,  33,  335~-3rtR).— The  most,  usual  im- 
purities are  iron,  copper,  cobalt,  zinc,  jind  iiiangancse.  Not  less  than 
i>  grams  of  the  metal  is  dissolved  in  a(^ua  rcgia,  and  the  solation 
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i*epeatcdly  evaporated  with  hydrochloric  acid.  From  the  filtoi-ed 
solation  the  iron  ia  precipitated  by  cautious  noatraiisatiou  with 
dilate  sodium  carbonate,  addfiHca  of  a  dnm  of  acetic  acid  and  boiliog. 
The  precipitate  is  again  diesolTed  and  thrown  down  by  amnionia» 
when  anj  copper  it  maj  have  contained  will  be  separated.  To  the 
filtrate  from  the  iron  precipitate,  a  drop  of  bydrochloric  acid  is 
added,  and  then  safnrated  hydrogen  salphidc  solation  drop  by  drop 
antil  the  copper  is  exactly  precipitated.  Then  by  passing  hydrogeu 
salphide  gas  through  the  filtrate,  the  i&iuc  is  precipitated  as  sulphide, 
whiob  is  subsequently  converted  into  carbonate.  The  filtrate  is 
freed  from  hydrogen  sulphide  by  hoOing,  and  after  ventralisation  by 
aodinm  carbonate  is  treated  at  60 — 80  with  feebly  alkaline  sodiam 
hypochlorite.  The  manganese  comes  down  first  as  brown  manganic 
oxide^  thon  the  cohalt  as  blackish-hrown  cobaltic  hydroxide,  and  then 
a  small  portion  of  the  nickel  as  deep  black  nickelic  hydroxide,  the 
commencement  of  the  precipitation  of  the  latter  being  indicated  by 
the  evolution  of  oxygen.  The  liquid  is  boiled  and  the  precipitate 
collected,  dissolved  from  the  filter  with  hot  hydrochloric  acid,  the 
fldtttion  heated  to  expel  chlorine,  the  hydroohloric  acid  replaced  by 
acetic  acid,  and  the  cobalt  and  nickel  precipitated  by  hydrogen 
snlphide  and  separated  by  yiotassinm  nitrite,  which  can  very  well  bo 
;u  (1  rnplinhed  when  the  proportion  of  nickel  is  first  reduced  as  above. 
The  maDganc&e  is  found  in  the  filtrate  as  acetate.  Traces  of  arsenic, 
antimony,  and  tin  would  be  found  with  the  iron  precipitate ;  lead 
with  the  oopper.  M.  J.  S. 

Oxidation  and  Chemical  Properties  of  Oases.    By  F.  C. 

Phtlmps  {Amer.  Clwm.  16,  340 — 365 ;  compare  this  vol.,  ii, 
^93,  294). — Acetylene  forms  the  well-known  metallic  compounds. 
The  soluble  silver  compound  constitutes  the  most  delicate  test,  and 
is  also  the  best  means  of  preserving  acetylene,  the  copper  compound 
being  liable  to  oxidation.  Acetylene  is  oxidised  to  oarbonie  anhydride 
at  the  ordinary  temperature  by  oemio  acid,  calcium  hypol)tx)mite,  or  a 
solution  of  potassium  permanganate  in  concentrated  salphurio  acid, 
and  by  iodic  acid  at  90°.  The  osmic  acid  is  i-edueed  to  metallic 
osmium,  the  iodic  acid  to  iodiue ;  g'old  chloride  is  also  reduced  to 
metallic  gold,  and  ferric  chloride  to  ferrous  chloride. 

Allylene  forms  similar  metallic  compounds.  The  palladium  com- 
pound is-  dark-brown,  the  silver  oompound  white,  the  cuprous  com- 
pound canaty-yellow.  Allyleneisozidisedto  carbonic  anhydride  by  the 
same  reagents  as  acetylene,  and  reduces  gold  and  palladium  to  the 
metallic  state.  TTnlikc  acetylene  it  does  not  precipitate  ammoniacal 
silver  iiitnite.  The  formation  of  the  silver  compound  constitutes  tho 
most  delicate  test. 

Carbon  oxysulphide  may  be  separated  and  distinguished  from 
hydrogen  sulphide  by  means  of  dry  merouno  oxide,  copper  carbonate^ 
litharge  or  white  lead  spread  on  cotton*wool,  with  which  substanoee 
it  does  Tint  react.  It  reacts  with  solutions  of  metallic  salts*  the 
metallic  8ulphid(^  an»]  carbonic  anhydri'^e  heinc*'  formed.  It  is  readily 
oxidised  to  carbonic  anhydride  and  sulphuric  acid  by  bromine  water 
or  acid  permanganate. 
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Meihylmercaptau  may  be  separated  from,  hydrogen  sulpliide  by 
means  of  mercario  oxide,  with  which  it  combuies  only  slowly.  It 
forma  compounds  with  many  metals,  mostly  of  different  colonr  to  the 
correaponding  snlphides.  The  lead,  copper*  and  silver  oomponnds 
are  yellow,  the  cadmiam  componnd  white.  The  metallic  compounds 
are  decomposed  by  hydrogen  snlpbide.  Methylmcrcaptan  is  very 
stable  towards  oxidising  agents.  It  is  not  oxidised  eveu  by  a  fused 
mixture  of  sodium  carbonate  and  potassium  dichromate  or  nitrate. 

Methylio  sulphide  can  be  purified  from  hydrogen  sulphide  and 
methylmercaptan  by  means  of  an  aqaeons  sodium  hydroxide  solntum 
of  lead  hydroxide.  The  mercaptan  may  be  recoTered  by  heating  the 
lead  compound  with  dilute  acid.  The  metallic  compounds  are  all 
fairly  soluble.  Methylic  sulphide  is  quite  as  stable  towards  oxidising 
agents  as  the  mercaptan,  and  may  be  distinguished  fi-om  tTie  hitter 
by  Tiu  aiis  of  the  sparingly*  soluble  palladinm  compound,  which  crj- 
stallises  in  microscopic,  monociinic  prisms,  and,  unlike  the  corre- 
sponding compound  from  methylmercaptan,  is  readily  soluble  in  hot 
water. 

Nitrogen  forma  compounds  with  magnesium,  Hthium,  and  potas- 
sium. 

Oxygen  may  be  conveniently  recognised  in  coal-gas  and  the  like  by 
passinp  the  f^HH  successively  through  caustic  soda  and  mnnganons 
chloride  solutions  in.  closed  vessels.  When  the  air  has  been  expelled, 
some  of  the  soda  is  transfened  to  the  manganese  vessel.  If  oxygen 
is  present,  the  resulting  manganous  hydroxide  is  oxidised  to  the  browu 
bydrated  pei^xide.  The  test  may  be  rendered  still  more  delicate  bj 
the  subsequent  addition  of  potassium  iodide  and  dilute  sulphmie 
acid.  Aqueous  pjrcgaUol  may  be  substituted  for  the  manganous 
chloride.  Jx.  W. 

Estimation  of  Glycerol  in  Wine.  By  H.  D.  Paxion  {Cliem. 
News,  69,  235— 236).— 10  c.c  of  wine  is  treated  with  slaked  lime, 
transferred  drop  by  drop  to  an  expanded  piece  of  filter  paper,  dried 
at  the  ordinary  tmnperatui-e,  extracted  with  absolute  alcohol  in  a 
Soxhlet  apparatus,  the  extract  evaporated  in  a  flask,  redissolved  in 
ether  alcohol,  filtered,  evaporated,  and  the  residue  dried  and  weighed. 
Theix;  IS  less  loss  of  glycerol  than  when  other  inethods  of  evaporation 
are  employed,  whilst  the  glycerol  appears  to  be  quite  as  pure. 

D.  A.  L. 

Batter  Fat  By  A.  Pizsi  (Stag.  Agrar.,  25,  101—118; 
compare  this  vol.,  ii,  75). — ^The  following  method  was  employed  for 
fractionating  the  glycerides  of  butter  by  slow  cooling.  The  butter 
(400  grams)  was  melted  in  a  long  tube,  8  cm.  in  diameter,  placed  in 
a  thermostat  kept  at  80".  In  about  an  honr,  the  melted  butter  was 
stirred  with  a  glass  rod  and  left  for  half  an  hour;  it  was  then  tiltered 
through  a  hot  filter  into  a  weighed  beaker.  The  amount  of  fat  ob- 
tained in  the  experiment  recorded  wab  234  89  grains.  The  beaker 
was  now  covered  and  placed  in  the  bath  heated  at  80* ;  after  4  hoon 
the  gas  was  turned  out  and  the  whole  left  for  two  days,  by  which  time 
the  butter  had  cooled  to  the  ordinary  temperature  of  the  laboratory 
(26'2*)  and  was  partly  solid.   The  liquid  portion  was  removed  by 


Digitized  by  Google 


ANALYTICAL  CHEMISTRT. 


3G9 


filtTatioQ  Jind  finall^r  placing  the  solid  snbstance  on  itleA.  Two 
experiments  made  in  1B9I  and  1892  gave  tbe  following  percentage 
results : — 

Solid  gifoeridet.       Liquid  glycerides. 

1891    35-20  64-80 

1892    32  90  6710 

Batter  fat  was  fnrther  fractionated  by  cooling  down  to  different 
temperatures  and  separating  the  solid  matter  each  time.  The 
teraporatures    employed    were   (1)   262',   (2)   21'2%   (3)  170% 

(4)  12  4\  (5)  11-0^  niul  (G)  (r.r.  A  table  is  given  sliowing  the 
8p.  (?r.  of  the  liquid  portion  at  eacli  t<'ni]i(>Tatnrc,  the  im-lting  and 
soh'difyinq-  points  of  the  solid  matter,  the  volatile  aeids  (as  e.e.  N/10 
alkali)  and  the  iod me  numbers  of  both  solid  and  liquid  matter.  As 
regards  density,  there  is  an  increase  as  the  temperature  at  which  the 
separation  was  made  decreases.  The  melting  points  decrease  from 
44'  (solid  separated  at  26-2°)  to  lO  S"  (solids  separated  at  the 
melting  point  of  the  original  being  :^6^.  The  volatile  acids  increased 
from  28  05  to  .S410  in  the  liiiuid,  and  from  ll)-91  to  31*02  in  the  solid 
portion.  The  iodine  numbers  also  show  a  gi-eut  inerease.  On  compar- 
ing- the  amounts  of  volatile  acids  ot  the  litjiiid  fat  of  different  periods, 
the  results  show  a  very  regulai*  difference  between  each  period  (except 
the  period  4—3).  Tbns,  the  difference  in  amonnte  in  periods  2  and  1 
is  1-76 ;  in  3  and  2, 1*76 ;  in  5  and  4,  1-98 ;  and  in  6  and  5, 176. 

The  solid  fat  which  separated  at  20*2^  when  magnified  170  diameters 
was  seen  to  consist  of  globules  without  particular  interest.  It  did 
not  show  any  colours  with  i)olaris<Ml  linrht.  The  solids  obtained  at 
21*2 — 12*4°,  consisted  of  little  globules,  whilst  the  fat  which 
se]>arated  at  11 — roM>isLed  of  erueiform  rosettes  which  showed  in 
a  remarkable  deyrec  the  Newtonian  colours.  N.  H.  M. 

KHtimation  of  Fat  la  Bread.  By  M.  WciBULt  (Zeit.  angw, 
Chem,,  1895,  199— 202).~The  author's  process  (Ahstr.,  1893,  ii, 
107)  having  been  tried,  unsncoessfally,  by  Polenske,  a  large  number 
of  fresh  experiments  are  communicated,  showing  the  method  to  be 
perfectly  trostwotthj,  but  it  is  necessary  to  work  exactly  as 

follows : — 

4  grams  of  new,  or  8  grams  of  stale  bread  is  put  into  a  70  c.c. 
beaker  and  covered  with  oO  c.c.  of  water,  and  lO  drops  of  dilute 
sulphuric  acid.  The  whole  is  boiled,  very  carefully  at  first,  over  a 
Tei7  small  straight  flame  for  at  least  f  hour,  some  hot  water  being 
occasionally  added  to  rinse  the  fiides  of  the  beakei .  Towards  the 
end  the  liquid  is  evaporated  to  about  half  its  bulk.  While  still  warm, 
the  contents  are  carefully  neutralised  with  powdered  marble,  a  large 
excess  being  avoided.  The  mixture  is  then  spread  over  a  piece  of 
filter  paper  (such  as  is  used  in  Adam's  milk  proeess)  and  any 
liquid  remaining  in  the  beaker  is  removed  by  means  of  a  piece  of 
cotton*wool  which  is  then  pnt  on  to  the  filter  paper.  The  latter,  rest- 
ing on  iron  ganse,  is  first  dried  for  10  minutes  at  100*«  The  paper 
is  now  rolled  into  the  nsnal  shape,  and  then  dried  for  3—4  hoars  at 
100 — 103°.    After  this  it  is  placed  in  a  Soxhlet's  apparatos  and 
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extracted  at  ]emt  60  times  with  pure  ether;  this  will  generally  take 
betweeu  four  and  five  hoars.  L.  i^ii:  K. 

A  New  Mefhod  of  Analysing  Fate  and  Resins.  By  P.  C. 

McIlhinbt  (J.  Amer.  C&em.  fifoe.,  16,  275—278). — The  author's  process 
is  l)ased  on  the  facfc  that  the  unsaturated  conKtifuerits  of  fats  combine 
with  bromine  forming-  Riraple  additivd  products,  wliilst  resins  and 
rosin  cils  are  acted  on  with  formation  of  hydrogen  bromide. 

The  followinu:  reagents  are  required  :■ — N^/^i  solation  of  bromine  ia 
carbon  tetrachlonde ;  N/10  solution  of  sodium  thiosulphate  i  N^IO 
solution  of  potassium  hydroxide,  ^ot  more  than  1  gram  of  tho 
sample  of  snspected  oil  is  dissolved  in  10  c.o.  of  carbon  tetraGhloride 
in  a  botUe  of  500  0.0.  capacity  provided  with  a  carefully-ground 
^lass  stopper.  An  aer  nrately- measured  excess  of  the  bromine  sola* 
tioTi  is  added,  tlie  bottle  tightly  stoppered  and  placed  in  a  dark  place 
for  18  hours.  The  bottle  is  cooled  witli  ice  to  forTn  n  pnrti;i!  vacuum, 
and  a  piece  of  wide  rnbber  tnbin<r,  about  1^  inch  long,  is  slipped  over 
the  lip  of  the  bottle  so  as  to  (orui  a  well  about  the  stopper.  This 
well  is  filled  with  water  and  the  stopper  caiefhllj  lifted  when  the 
water  will  be  sncked  into  the  bottle  and  dissolve  any  hydrobromic 
acid.  When  25  c.c.  of  water  has  been  added,  the  bottle  is  well  shakea 
and  20  c.c.  of  a  20  per  cent,  solution  of  potassium  iodide  is  added. 
The  liberjitcd  iodine  is  now  estimated  with  tliiosnlpliate,  a  check  ex- 
]ierinient  I'cing  made  as  usual,  and  the  diitei-ence  is  calculated  to 
the  percentage  of  bromine.  The  contents  of  the  bottle  are  now  trans- 
fen-ed  to  a  separating  funuel,  aud  the  aqueous  portion  is  separated, 
filtered  through  a  cloth  filter,  and  titrated  with  potsssium  hydroxide 
with  metbyUorange  as  indicator.  This  gives  tiie  acidity  which  may 
be  convein'(  ntly  expressed  in  percentages  ot  free  bromine.  Multi- 
plied by  2  and  deducted  from  the  total  bromine  the  bromine  Oidditiwi 
number  is  obtained. 

The  latter  is  nil  for  rosin  and  rosin  oils,  but  reaches  tbe  high 
figures  of  102-88  and  lO.S-92  for  fresh  and  boiled  linseed  oils.  The 
author  is  engaged  in  liiu  iuvcstigatiou  01  a  large  nomber  of  oiU  and 
resins  by  means  of  this  method,  and  hopes  to  furnish  new  analytical 
data  for  their  commercial  analysis.  L.  db  K. 

Acetone  in  Urine.  By  E.  JSalkowski  {Pflugers  Archiv.^  56, 
3lJ9 — 34*^'). — In  estmating  acetone  in  urine  by  conversion  iuto 
iodoform,  the  |>os8ibility  that  acetone  nii^dit  in  part  originate?  from 
carbs>liydrates  in  the  urine  during  dii>tillatiua  was  suggested.  Ou 
putting  this  to  the  test  of  experiment,  it  was  found  that  sugai*  iu 
urine  does  give  rise  to  a  substance  which  gives  many  of  the  reactione 
of  acetone,  but  which  is  an  aldehyde,  profiibly  acetaldehjde. 

W.  D.  H. 

Chenopodine.  Detection  of  Chenopodium  Seed  in  Flours. 
By  G.  Balmlkt  and  K.  Hali-kkn  {ArclL.  J'hann.,  231,  1:  is  ^G'.:]).— 
The  evidence  ai*  to  the  injurious  property  of  chenopodium  i.s  coutiict- 
ing,  and  the  existence  of  an  alkaloia  in  the  plant  has  been  disputed. 
Engelhard  claimed  to  have  Isolated  an  alkaloid  from  chenopodium 
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which  ht)  termed  ohenopodiue.  Reinsch  son^'ht  to  sliow  that  this  bn^o 
was  identical  with  leuciuo.  The  authors  i'md  i\n%t  bolh  their  predc- 
cessora  were  dealing'  with  betaiae,  and  the  name  chenopodine  mast 
therefore  be  eipnnged  from  chemical  literature.  Since  betaine  is  not 
poisonous,  the  toxic  action  which  chenopodium  seed  andonbtedly 
exerts  iu  *'  Hangerhi'ot  "  must  be  attributed  to  some  other  consti- 
tnerit ;  neither  a  saponin  compound  nor  oxalic  acid  h  present,  but 
there  is  a  snmll  quantity  of  an  etheroal  oil  iu  tlie  seed  whieh  lins  not 
been  phj»iulogically  it^sted.  i'aiacholesterol  was  delected  lu  tlie 
ether  eiciraet  of  the  seed.  The  rose  or  deep  red  colour  which  an 
alcoholic  hydrochloric  acid  extract,  made  by  some  hoars*  digestion  of 
chenopodium  flonr  at  a  temperature  somewhat  above  the  normalt 
exhibits  may  serve  for  microscopical  detection  of  the  seed  (compare 
this  vol.,  ii,  363).  A.  G.  B. 

The  Decomposition  oi  Proteids,  by  Alkaline  Hydroxides. 
By  V,  VKDRfiw  (Zeit,  anal.  Chem.,  33,  338— 340).— From  the  obser- 
vation  that  tobacco  freed  from  nicotine  yields  ammonia  when  distilled 
with  soda  (Abstr.,  1893,  ii,  504),  the  author  was  induced  to  attempt 
the  estimation  of  the  nitrogen  in  proteids,  etc.,  by  this  i^eacfion,  but  in 
VJ,  hours'  distillation,  albumin,  casein,  olutin,  and  gelatin  li:\d  yielded 
only  77,  00,  44,  and  70  per  cent,  respectively  of  their  total  niti  o<,a  ii. 

The  Analysis  of  Malt.  By. I.  A.  ^UiLKniJ.  Ampr.  rh^-m.  Sor-., 
16,  .).'>.S-  800). — The  author,  having  trieil  soveral  methods,  thinks  tiie 
foiiowing  process  is  the  best.  .50  grams  of  the  sample  is  put  into 
a  weighed  copper  beaker,  and  mixed  with  200  c.c.  of  water  at  40% 
which  temperature  is  gradaally  increased  to  60*.  After  20  minutes* 
digestion,  a  few  drops  of  the  liquid  is  tested  for  starch,  and  should 
this  be  pi-eserit  ihv  femperature  is  raised  1**  every  two  miimtes  until 
it  hm  completely  disappeared.  After  r(v.!iT>q-,  water  is  added  to  makt» 
4.'i0  o^mms  total  content's.  After  thoroughly  mixing,  the  mass  is 
thrown  upon  a  plaited  tilter,  but  the  first  half  of  the  filti*ate  is  thrown 
back  opce  more  upon  the  filter.  After  collecting  as  much  as  possible 
of  the  filtrate,  its  sp.  gr.  is  taken  by  means  of  the  Westphal  balance. 
From  this  gravity  the  percentage  given  by  Schultzo's  tables  is  ascer- 
tained, and  that  number  multiplied  by  8'75,  which  gives  the  percent* 
age  of  di*y  extrnet  from  the  malt. 

The  author  hnn  experimeutiillv  proved  fliat  the  extraet  eauuot  be 
accurately  determined  by  evaporation  and  thyiug  at  hj'V  uwirig  to  the 
serious  cleoom position  of  maltose  at  that  temperature.    This,  of 
course,  applies  to  the  cstimatiou  of  extract  in  beers.   Drying  the 
extract  at  yO — 75*  is  impracticable,  except  for  scientific  purposes. 

L.  DE  K. 

Quaatitativa  Separation  of  tbe  Amorphoua  Kitrogenotis 
Oi^anic  Compounds  in  Beer  Wort  By  H.  SeiuKKxix*,  (ZeU, 
anal,  Chevi.^  33,  20.'^ — 2D9). — The  precipitate  produced  by  soda  sola- 

tion  in  beer  wort  contains  a  small  proportion  of  tiic  total  nitroii^en, 
That  by  bai-yta  or  staiinoiis  ehhjj'ide  a  lai"<rer  ]>n>j)orl  ion,  that  hy  lead 
acetate  stiii  more,  a  further  increase  with  ferric  acetate,  and  the 


Digitized  by  Google 


372 


ABSTRA0T8  OF  OHEMIOAL  PAPERS. 


largest  amount  witli  phospiioniolybdic  acid  or  uranium  acetate.  For 
all  these  reagents  the  author  has  investigated  the  conditions  for  the 
roaximnm  precipitation,  as  well  as  tbe  ooneetions  for  solnbilitj  in 
tlie  filtrate  and  wash-waters.  The  anbstanoe  precipitable  hy  soda  is 
also  completely  thrown  down  by  baryta,  pbosphomolybdic  acid,  and 
uranium  acetate,  but  not  by  the  other  reagents.  The  absolute  baryta 
precipitate  (the  substance  precipitable  by  baryta  after  that  by  soda 
has  been  removed)  is  identical  with  the  btanroiis  chloride  precipitate, 
ami  is  also  precipitable  by  lead  acetate,  ferric  acetate,  phospho- 
roolybdic  add,  and  uranimn  acetate.  The  lead  acetate  precipitate  is 
also  completely  precipitable  by  ferric  acetate,  phosphomolybdio  acid, 
and  nraninm  acetate.  The  ferric  acetate  precipitate  is  completely 
tl!rn\vTi  dow  n  by  phosphomolybdio  acid  and  uranium  acetate.  Tbe 
pbosj  liornolybdic  acid  pTocipitate  contains  all  tbe  constitnents  pre- 
cipitable by  tile  other  reagents,  top^ther  with  all  the  ammonia  in  tbe 
wort.  The  uraniain  acetate  piecipitate  contains  the  same  nitix)geuou8 
constituents  as  the  phosphomolybdic,  with  the  exception  of  such  of 
the  ammonia  as  is  not  thrown  down  hj  the  soda.  The  nitrogen  in 
the  soda  precipitate  is  entirely  in  the  form  of  ammonium  magnesinm 
phosphate,  accompanied  by  other  magnesium  and  calcium  phosphates, 
magnesium  snccharate,  and  traces  of  a  lactate.  Only  about  one- 
fourth  of  the  ammonia  in  the  wort  is  contained  in  this  precipitate. 
The  examination  of  the  precipitates  by  the  oilier  reagents  is,  as  yet, 
incomplete,  but  the  abeolate  baryta  precipitate  seems  to  be  an  acid 
prodact  of  the  splitting  up  of  diastase,  anatogoas  to  nnclein,  and  for 
'which  the  provisional  name  "  Denuclein  "  is  suggested ;  the  absolote 
lead  precipitate  seems  to  contain  cither  unaltci'ed  mucedin  or  an  acid 
albumin,  the  absolute  ferric  acetate  precipitate  to  contain  n  pTo- 
peptonc,  and  that  with  uranium  or  phosphomolybdio  acid  actual 
puptones.  A  partial  contirmation  of  this  view  results  from  the 
agreement  of  the  sum  of  the  lead  and  ferric  acetate  precipitates  with 
that  obtained  by  saturating  the  wort  with  magnesinm  sulphate. 

J.  S. 

Peptone  in  Urine.  By  E.  Sai  kowski  (Chem.  Cmtr.,  1S94,  i,  65S; 
from  Cfmtr.  Med.  Wiss.,  1894,  113 — 115). — Addition  of  commercial 
peptoDC  to  the  extent  of  more  than  0  01  per  cent,  to  urine  can  be 
detected  as  follows : — 50  c.c.  of  nrine  is  acidified  with  5  c.c.  o£  hydro- 
Chloric  acid,  and  precipitated  with  phosphotnngstic  acid  and  warmed. 
The  precipitate,  which  aggregates  on  standing,  is  collected  in  a 
filter,  washed  twice  with  water,  and  then  mixed  with  8  c.c.  '^i*  water 
and  0*5  c.c.  of  sodium  hydroxide  solution,  by  ^vbicli  ji!»  jni&  u  '"cp 
blue  coloration  is  developed.  By  warming  in  i  tr>t-t;ibe,  thih  l>e- 
conies  a  dirty  grey-yellow,  and  then  ou  the  addition  of  a  few  drops 
of  a  1  per  cent,  solution  of  copper  sulphate  gires  the  usual  biuret 
reaction.  Urine  rich  in  mncin,  or  albumin,  must  be  freed  from  these 
in  the  usual  way  before  applying  the  test  W.  D.  H» 
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Line  Spectrum  of  Oxygen.  By  B.  IlArvSLLDKRCr  (Ann.  Phys, 
Chem.  [2J,  52,  758 — 7G1).— The  author  refei*s  to  the  mcaiiurementa 
of  the  Une  spectrum  of  oxygen  by  Eisig  (this  vol.,  ii,  265),  criticises 
their  accnracy,  and  draws  atteauoa  to  similar  measaroments  made 
hj  NeoTins  (Bih.  K.  Sven.  Vei.  Ahad.  Randl.,  1891).  SL  G. 

Absorption  Spectra  of  Solutions  of  Cupric  Bromide  in 
Hydrobromic  acid.  By  P.  Sahvtiek  (Compt.  rtnd.,  118,  1144 — 
llli)).— A  solution  of  capric  Lr(irindc  in  hydrobromic  acid,  contain- 
ing only  0  5  ^ram  of  copper  per  litie,  is  almost  opaque  (compai'e  this 
Yol.,  ii,  304),  and  the  absorption  spectram  can  only  do  observed  with 
very  thin  layers  or  in  mnoh  more  dOnte  solutions.  With  a  freshly- 
repared  solution  of  0150  gram  of  copper  in  780  grams  of  hydix)* 
romic  acid  the  transmission  of  light  is  distinct  in  the  red,  decreases 
rapidly  in  the  yellow  and  green,  shows  a  very  distinct  T^n'riimuTin  in 
the  blue  at  about  X  503,  and  then  incrcnses  towards  the  more  re- 
frangible end.  Tlie  colour  of  the  sol.uittn  is  purple.  A  table  is 
g^ven  showing  the  absorption  coctiicients,  for  various  wave-lengths,  of 
a  solntion  of  cnpric  bromide  in  hydrobromic  acid,  an  alcoholic  aoln* 
tion  of  the  anhydrous  bromide,  and  green  and  bine  aqneons  8oln« 
tions.  With  wave-lengths  shorter  than  X  660,  the  coefficient  is  very 
high. 

Evon  when  protected  from  li^'^it,  tho  solutions,  after  a  little  time, 
contain  free  bromine,  the  quantity  of  which  increases  rapidly  with 
«n  increase  in  the  quantity  of  cupric  bromide,  but  is  not  proportional 
to  it,  the  proportions  of  free  bi'omino  per  litre  after  several  months 
being  0*880  gram,  5*120  grams,  and  6*08  grams,  for  0*0255  gram, 
0175  gram,  and  1*2  gram  of  copper.  The  hydrobromic  acid  is  prob* 
«bly  oxidised  in  presence  of  the  cupric  bromide  in  the  same  manna" 
as  hydrochloiio  acid  in  presence  of  certain  chlorides.       C.  H.  B» 

Potential  of  Hydrogen  and  some  Metals.  By  B.  N'eumann 
{/.rit.  physikul.  Chem.^  14,  VJ'.t — l23U). — V^oltaic  elements  were  iuruicd 
consisting  of  the  chain,  mcrcur^',  potassium  chloride,  a  normal  salt 
aolntion,  metal  present  in  the  sale.  From  the  observations  of  the 
K.M.F.,  the  difference  of  potential  between  the  metal  and  its  normal 
salt  solution  is  calculable.  For  h3'drogen  salts,  the  electrode  con- 
sisted of  a  platinum  rod  covered  with  a  layer  of  platinum  black,  half 
immersed  in  the  arid  and  half  in  hydrogen.  A  capillnry  electro- 
meler  was  U8ed,  and  the  observations  lead  to  the  followiiig  I'esuits  for 
the  D.P.  between  the  metal  and  solution  (see  next  page). 

It  was  also  found  that,  as  suspected,  the  last  nine  metals  arc  pre- 
cipitated from  their  solutions  by  hydi-ogen.  Experiments  with 
thallium  salts  indicated  that,  with  equal  concentration  of  the  metallic 
ions,  the  negative  ion  has  no  influence  on  the  DifT.  Potential.  The 
£.M.F/k  of  chains  containing  various  oxidisers  and  reducers  were  also 
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Sulphate* 
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NItnite. 

Acetate. 

-I- 1-2.^9 
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4-1 -060 

4-1*240 
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1-040 
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0-775 
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0-824 
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0-524 
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0-114 
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0-151 

0*112 

V  AA4H 
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0093 

0087 

—0019 

—0-015 

—0078 

—0*004 

0022 

0020 

0060 
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0085 
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0095 

0*249 

0-150 

0*490 

0-315 

0-500 

0-376 

A  T^Anin 

0*550 

0-515 

0-615 

0-580 

0-980 

1-028 

0-974 

1055 

A  V  W 

0-991 

1*066 

1-140 

1*356 

obbervedf  and  hence  the  K.M.F.  between  the  platiiium  and  the 
ozidiBer  {yel,  rednoer).  Of  tbe  40  componndB  examined,  four  only 
gave  a  +  difference  of  potential,  namely,  staniioiui  cbloride,  sodium 
sulphide,  hydroxylamine,  and  ohiomons  acetate,  L.  M.  •  J. 

The  Boliation  Temion  of  Metala.  By  H.  G.  Jovcs  QUti, 
phytikal  Chem.,  14,  346— •360).---tlie  author  has  determined  the 
E.M.F.  of  voltaic  chains  in  which  the  electrodes  are  silver,  and 

the  h'cjuids  solutions  of  silver  nitrate  of  equal  concentnition  in 
diifei-cnt  solvents.  One  Holveut  was  in  all  cases  water,  the  others 
beiug  ethylic  alcohol,  methylic  alcohol,  and  acetone;  in  all  cases,  the 
water  solution  was  negative  to  the  other,  the  E.il.F.  being  0  U95U  for 
the  ethjltc  alcohol  chain,  and  0*0906  for  methylic  alcohol,  in  both  eases 
N/10  folntions,  and  01512  with  acetone  (N/IOO).  In  the  case  of  the 
ethylic  alcohol  chain,  it  is  possible  to  calculate  the  ratio  of  the 
solution  tension  of  the  metal  in  the  two  solutions,  usiu^  the  equation 
E.M.F.  =  U  0.')8  (logj:>i/P,  —  logpj/Ps)  where  pi  and  ai-e  the 
osmotic  pressures  of  the  silver  ions  and  P,  and  the  solution  tension 
of  tbe  silver  in  the  two  solutions,  and  hence  i-esults  I'l/  l^a  =  0  u24. 
In  the  othw  cases  examined,  data  for  the  dissooiation  ol  the  silver 
salt  are  nnavailable.  The  observations,  however,  certainly  indicate 
that  the  tension  of  metals  in  different  solvents  is  not  constant,  but  is 
dependent  on  the  nature  of  the  latter.  h*  M.  J. 

Dielectirio  Constaata  and  Chemioal  ConatitntioiL  By  G.  6» 

Thwinq  (Z«ii*  physikal,  Ohem,,  14,  286— 300)  .—The  author  deter, 
mines  the  dielectric  constant  of  a  namber  of  solid  and  liquid  sab- 
stances  bj  a  method  dependent  on  the  resonance  of  electric  vibmtions. 
Details  of  the  method  are  given  iu  tbe  paper,  and  the  vaiaes  of  K  for 
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a  larp'e  nnrnhf r  of  lin|nid  oomponndo.  "Rosea rfTifs  are  also  recorder! 
on  mixtures  ot  water  with  methylic  and  efciiylic  alcohols,  glycerol,  and 
acetic  acid,  curven  embodyinp;'  the  it  -.ults  beiric*-  cfivon.  In  the  case 
of  the  two  alcohola  the  curve  la  almost  a  straight  line  joining  the 
▼aloes  of  the  two  compounds,  bat  in  the  aqaeoiis  miztnres  aingolar 
points  occur  at  compositions  coirespoudin^  with  definite  hydxates,  for 
instance,  CAO  +  6H»0,  +  3H,0,  +  H,0 ;  CHfi  4-  4H,0,  +  2H«0, 
4-  liH,0 ;  C,H«Os  +  H,0  ;  C,H40,  +  2H,0,  +  H,0.  The  tempera- 
turo  variation  of  the  dielectric  con«tant  of  water  was  alt^o  investig^ated. 
The  observed  results  are  well  reproduced  by  the  use  of  the  fol lowing;' 
atomic  and  group  values,  although  in  some  oases  the  differences  ai*u 
far  beyond  expei  imentai  ei  rors. 


H  =  2-6 

C  =  26  X  12 

O  =  2-6  X  16 

X  =  2-6  X 


OH  =  1356 
CO  =  1520 
COH  =  970 
NO,   =  3090 


CH".  =  41  G 
S     =  26  X  16 


In  the  case  of  hydrocarbons  and  a  large  number  of  solids  remark- 
able agreement  is  obtained  by  the  ose  of  the  valae  K.  =:  2'6  D,  where 
D  is  the  density  ot  the  sabstance.  L.  M,  J. 

Pure  Water.  By  F.  Kohlrausch  and  A.  Hetdweillkr  (Zeit, 
jphysikal.  Chem.y  14,  317 — 330). — The  electrical  conductivity  of  water 
m  as  hip^h  a  state  of  purity  as  possible  wns  determined,  and  that  of  pure 
water  cah  alated  from  the  results.  The  water  was  distilled  and 
examined  m  a  vacuum,  as  contact  with  air  rapidly  raises  the  conduc- 
tivity, which,  iu  some  experiments,  rose  from  0*11  to  0  14  in  four 
minntes,  Teaching  0*58  in  two  honrs.  The  nsnlts  at  Tarions  tempeia- 
tnree  of  the  pnrest  water  obtainable  were 

C.  18^.  25®.  34",  50^, 

O'OU      Ooi)      0058      0  089  0-176 

dk 

The  Tslne  ^  was  oalcolated  at  Tarions  temperatnxes,  and  also  the 

theoretical  value  as  derived  from  ihu  data  of  the  dissociation  theory, 
and  fix>m  the  result  is  deduced  the  value  k  =  0  0361  for  pore  water 
at  18%  the  difference  =  0'0U48  beiofl^  ascribed  to  imparities.  The 
values  lor  the  dissociation  of  water  &rived  from  these  experiments 
then  became 

0°.  10*.      18^      20^      34".      42°.  50'. 

10»*a.,.    0-36   0-40   057   080   110   l-4i5   1-91    2  44 

L.  M.  J. 

Electrical  Conductivity  of  Feebly-dissGciated  Compounds 
and  the  Kohlrausch  Method.  By  M.  Wildebmann  {Zeit.  physikal. 
Ckem,,  14,  231 — ^246). — ^Tbe  author  giyes  an  aoooant  of  the  details 
of  experiments  on  the  conductivity  of  dichloraoetic,  trichlorace^, 

uid  /3-i'esorcy1ic  acids  in  absolute  alcohol,  all  of  which  were  carried 
out  by  Kohlrausch's  method.  The  results  of  the  experiments  for  vary- 
ing dilutions  are  recorded,  and  the  vnhies  for  fir  J  Mr  compared  with 
v/ft/  v/t^»  the  law  of  dilution  being  obeyed  to  18'  by  trichloracetic 
acid.    The  order  of  the  dissociation  of  acetic  acid  and  its  chloro* 

30—2 
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derivatives  is  the  same  in  alcohol  as  in  wat^r,  bnt  the  resorcvlic  acid 
does  not  occupy  the  position  that  woold  be  expected  from  its  aqueoaa 
dissociation.  Kohlransch's  method  is,  however,  unsuitable  for  slightly 
dissociated  compoands,  and  almost  useless  for  organic  ba^s  or  acidis 
ia  alcohol  or  other  organic  Bolrent^  whilst  even  when  applicable  to 
enoh  cases  it  is  extremely  tedtons  and  troablesome.  L.  M.  J. 

A  new  Method  for  Determining  the  Electric  Conductivity  of 
Feebly-dissociated  Compounds.  By  M.  WiLDERUANN  (Zeit. 
phytikat  Chem.,  14,  247 — ^271). — The  author  had  preyioasly  pointed 
oat  that  Kohlraosch's  method  is  inapplicable  to  feebIy*di88ociated 
componnds  (preceding  abstract),  and  describes  a  method  which,  for 
such  cases,  is  more  satisfactory.  The  chief  difference  lies  in  the  nae 
of  a  fill*  stroTig'er  E.M.F.,  by  which  the  polarisation  becomes  prar tie- 
ally  iicgiigible,  and  a  galvanometor  can  be  employed  instead  of  the 
telephone  ;  whilst  also  as  the  external  resista-uc^s  are  very  great,  tb« 
luuasui^mcnt  of  the  conductivity  resolves  into  the  measurement  of 
the  cnirent,  this  being  always  done  comparatiFely.  The  E.M.F.  naed 
was  about  140^150  volts,  obtained  by  100  Clarke's  elements,  and  the 
liquids  were  contained  in  capillary  tubes  of  varying  length  and 
diameter.  The  results  obtained  for  oxalic  and  acetic  acids  in  aqueons 
solution  are  <-om pared  ^vith  those  obtained  by  Kohlrausch's  method, 
the  agreement  being  entirely  satisfactory.  Experiments  are  then 
recorded  in  the  case  of  dichloracetic  acid  and  trichloracetic  acid  in 
alcoholic  solution  at  various  dilutions,  and  the  molecular  conductivity 
for  the  latter  calculated,  the  results  being  ss  0*4294  (v  s  1*947), 
and  fh  =  5*343  (v  =  996'9).  It  follows  that  trichtoracetio  acid  in 
alcohol  obeys  the  dilution  law  up  to  25".  L.  M.  J* 

Dissociation  in  Solution.  By  A.  Schlamp  (Zelt.physikal,  Chem., 
14,  272 — ^285). — ^The  degree  of  dissociation  of  a  number  of  salts  in 
aqueous  solution  was  determined  by  the  elevation  of  the  boiling  pointy 
and  from  the  results  the  value  M/M«,  the  ratio  of  the  molecular 

'Weight  to  the  apparent  molecular  weight  in  its  solution.    This  ratio 

is  compaT'od  with  that  ohtained  by  the  condiietivity  or  other  methods, 
and  tlie  agreement  appeals  satisfactory,  except  in  the  c^e  of  i-ah  iam 
chloride.  Wlien  solvents  other  than  water  are  einploved.  Iiowrver, 
the  different  methods  do  not  gis  e  such  concurdauL  numbers,  as  is 
seen  from  the  following  table. 


Bait  ^isf'olv I'd  in  propjrl  M'^f^  from  con-       M/M*  from  b<nUng 

ulcohul.  ductivity,  point. 

Lithium  chloride   1'44  1'18 

Sodium  iodide   134  1-04 

Galoium  chloride   1'33  — 

Lithiutn  salicylate   1'17  0*56 

Salicylic  acid   100  105 

L.  M.  J. 

Colour  of  Salts  in  Solution.    By  J.  II.  K\>!tle  (Amer.  Chetti. 
l6,  3*26 — oiu).*— The  dissociation  theory  alnru>  si  enis  incompetent  to 
explain  the  following  facts  concerning  the  colour  uf  certain  salts  in 
jwlotion. 
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1.  The  solutions  of  different  scilts  ot  the  same  metal  maj  and  do 
possess  two  or  more  distinct  colours. 

2.  The  colour  of  salt  Bolationff,  in  ifae  cold,  grows  lighter,  or  is  less, 
on  dilntioD. 

The  hydrate  theory  of  solntion  also  seems  incapable  of  satisfactorily 
azplaining  the  facts.  For  example,  it  is  difficult  to  conceive  how  the 
mere  addition  of  water  of  hydration  should  work  so  radical  a  clianp^o 
in  the  properties  of  a  compound  as  to  change  a  white  substance  to 
ono  which  is  blue  or  red. 

In  view  uf  the  fact  that  the  two  theories  mentioned  above  do  not  ^ 
satisfactorily  account  for  many  of  the  obserred  facts,  the  author 
advanoeB  the  hypotbeeis  that  the  colour  of  a  salt  solution  ia  depend* 
•nt  not  on  the  colour  of  the  ion,  but  on  the  oolour  of  the  base  or  that 
of  the  acid,  either  or  both  of  which  may  be  coIoui>6d ;  ildd,  f nrther, 
that  the  base  or  the  acid  to  which  the  colour  is  duo  may  possess, 
acnordiTiq"  to  conditions  at  present  unknown,  two  or  mure  distinct 
colours.  The  argument  is  largely  one  of  analogy.  It  has  been 
proven,  in  the  case  of  ferric  salts,  that  at  least  two  soluble,  CQlioidal 
modificationa  of  the  bydraxide  of  iron  exist,  one  brown,  the  other 
jellow ;  and,  whilst  ferrio  salts,  in  much  of  their  conduct,  offer  an 
extreme  case,  it  is  assumed  that  the  differences  between  them  and 
otber  salts  are  of  deffree  rather  than  of  kind.  Hence,  if  two  soluble 
hydroxides  of  iron  mive  been  isolated,  there  may  l^o  yet  another  of 
this  element  and  two  or  more  of  any  other  metal  whose  salts  are 
colonred. 

^^he  following  facts  may  also  be  cited  in  support  of  the  view  that 
we  really  have  the  free  acid  and  base  in  solutions  of  coloured  salts, 

1.  Most  of  tiiese  salts,  if  not  all,  are  acid  in  reaction. 

2.  Most  of  them  form  basic  salts  readily. 

S.  Water  in  many  of  its  reactions  may  be  regarded  as  an  acid,  and 
hence  the  foliation  of  hydroxides  in  solution  is  similar  to  double 

decompositions. 

4.  The  many  pbcnomeTia  of  the  coloration  of  salt  solutions,  and 
tbo  changes  they  sometimes  undergo,  which,  as  the  author  shows,  are 
acoonnted  for  "bj  this  hypothesis.  H.  0. 

fk>lability  of  Iodine  in  Carbon  Bisolphide :  Nature  of  Solo* 
Hon.    By  H.  Arctowski  (Zett.  auorg.  Chem.y  6,392 — 410;  compare 

this  yol.,  ii,  308). — The  author  has  determined  the  solubility  of 
iodine  in  c  arbon  bisulphide  at  a  series  of  tempei-atures  lying  between 
—94°  and  +42^;  the  method  usevi  cunsists  in  satui-ating  carbon 
bisulphide  with  iudinu  at  the  required  temperature,  then  ti*ansferrin^ 
a  part  of  the  solution  to  a  tared  flask  containing  mereary  and  again 
weighing.  The  carbon  bisulphide  is  then  evaporated  off  in  a  Taonum 
and  the  residual  mercuric  iodide  and  mercury  weighed  ;  the  weight  of 
both  iodine  and  carbon  bisulphide  is  thus  determined.  The  solubility 
at  low  temperatures  was  determined  by  cooling  a  fairly  strong  soln- 
tion by  means  of  solid  carbonic  anhydride  and  ether,  or  some  con- 
Tenient  cooling  agent,  filtering  off  the  deposited  iodine,  and  aualysiug 
the  solution  as  above. 

The  solubility  curve  lying  between  tbe  above  limits  of  temperature 
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id  composed  of  bix  straight  liues  couuccted  together  by  short  curved 
pieces.  The  aathor  uses  hie  results  to  sapport  his  preyionsly  ox- 
pressed  Tiews  respecting  the  nature  of  solntiai.  W.  J.  P. 

Solnbtli^  of  Stbylie  Ether.  B7  J.  Sceitncke  (Zeit  phynkaL 
Chem.f  14,  831—345). — The  mean  of  a  number  of  experiments  gave 
the  f  ollowtng  resnlts  for  the  ether  absorbed  hj  1  gram  of  water, 

0°   012406  20''   007487 

10    009599  30    0-06370 

and  for  the  water  absorbed  by  1  gram  of  ether, 

10°   0  02702  20*   0*02720 

The  Bolnbilitv  of  liydropen  rliloi-ide  in  ethylic  other  was  also 
determined,  the  analyses  yielding  the  loliowing  Talaes  for  the  weight 
of  the  gaa  in  1  gram  of  the  soiation  :— 

-9-2°   0-3761  14-8*   02780 

+0-4   0*35407  30    01947 

The  solubility  of  ether  in  aqueous  solntions  of  liydiDgen  chloride 
at  fiix  concentrations,  vaiying  from  3*65  to  31'61  per  cent.,  was  also 
determined,  and  the  resnlts  recorded  in  both  tabular  form  and  bj 
cnrvefi,  a  table  being  finally  given  also  for  the  specific  gravity  of  the 
acid  at  different  temperatures.  L.  M,  J. 

Affinity  Constants  of  Weak  Acids  and  the  Hydrolysis  of 
Salts.  By  H.  W.  Wood  (Am^r.  Chi-m.  J.,  16,  313— 325).— In  a  pre- 
liminary  paper  (this  vol.,  ii,  83)  the  anfhor  described  a  method  for 
determining  the  apparent  action  of  salts  on  the  aflRnity  cmistauts  of 
weak  acide.  A  weighed  amount  of  diastase  i8  allowed  to  act  for  a 
given  length  of  time,  at  a  given  temperatnre,  on  a  weighed  amount 
of  starch,  in  the  presence  of  known  amounts  of  acids  or  salts.  Tha 
action  of  the  diastase  is  inhibited  by  acids  or  alkalis,  and  by  deter- 
mining the  amount  of  sngur  formed  in  each  case  the  retarding  power 
is  measni'ed.  The  numerical  results  published  in  the  first  paper  are 
of  qualitative  value  only,  for  it  has  since  been  found  iLat  .flight 
variations  in  temperature,  not  sufficiently  eruarded  af^ainst  in  the 
earlier  work,  had  a  iar  greater  iuilueuce  than  was  8Upposed,  a  change 
of  half  a  degree  in  temperature  being  sometimes  equivaient  to  a  change 
of  10  per  cent,  or  more,  in  the  amount  of  the  acid.  A  method  of 
operating  under  conditions  favourable  for  maintaining  a  constant 
temperature  has,  therefore,  been  devised,  and  is  described  in  the 
paper. 

The  action  of  the  fatty  acids  on  dinsfase  was  first  tried,  with  a  view 
of  determining^''  the  atlinity  constanis.  wvA  eomparing  them  with  the 
figures  obtained  by  other  methods,  iiydrociiiuric  acid  was  used  as 
a  standard  comparison.  The  initial  action  of  acids  is,  in  all  oases^ 
to  increase  the  activity  of  the  diastase,  an  effect  which  has  been 
jicticed  by  Duggan  and  others,  and  is  probably  due  to  a  slight 


Digitized  by  Google 


IKOROANIO  GHSMISTRT 


379 


alkalinity  of  the  starch.  The  following  vaiuGs  were  obtained  for  the 
affinity  constant  K: — 

Formic  acid   =  0  025 

Acetic  acid   It  =  0  0014(> 

Propionic  acid   IC  =  0  0006 

Batyric  add.   JT  s  0*00071 

IsobalTrie  aoid   0*0008 

The^c  values  eii'e  in  the  same  order  as  those  obtained  by  Ostwald, 
with  the  exception  of  the  two  butyric  adds,  which  he  found  to  have 
nearly  the  same  Talne. 

By  comparing  the  action  of  the  aodinm  salts  of  the  fatty  acids  with 
that  of  sodinm  hydroxide,  the  amount  of  free  hydrozyl,  and  therefore 

tlip  pPTTentage  of  tlie  salt  that  has  snfforod  li^'drolysis,  can  be  ilrter- 
mincd,  as  the  salt  yields  fi*ee  acid  and  free  base,  and  tlio  latter  breaks 
up  completely  into  Na  and  Oil  ions.  It  was  found,  in  this  way,  that 
the  pei'centage  hydrolysed  was  proportional  to  the  affinity  of  the  acid, 
bnt  no  c&refnl  or  extended  tables  were  prepared. 

la  tho  presence  of  the  salt  of  a  weak  acid,  very  large  quantities  of 
acid  can  bo  added  without  affecting  the  diastase,  except  to  a  very 
limited  degree.  Quantitative  measnrements  show  that  this  behaviour 
is  in  keeping  with  the  dissociation  theory,  for,  as  the  work  of 
Arrhenins  indicates,  the  presence  of  a  salt  in  a  solution  of  its  acid 
prevents?  the  dissociation  of  the  latter  to  a  degree  depending  on  the 
amount  of  salt  present.  H.  C. 

AiqpanttiiB  for  Regulating  Diminished  Pressurea,    By  F, 

KaAFFT  {Ber.,  27,  1823). — The  r^fnlator  for  diminished  pressures, 

described  by  the  anthor  \'l  years  ago  (JBer.y  15,  1693),  consists  of  a 
large  vessel  witii  two  taps,  not  of  the  hyrge  vessel  alone,  as  Kahlbaum 
states  (this  vol.,  ii,  349).  J.  B.  T. 

Meohanioal  Agitator.  By  C.  Haitll  {Bw.,  27, 1732^1733).-- 
In  this  instrament^  the  bottle  to  be  agitated  is  placed  horiaontolly 
and  then  shaken  bj  means  of  an  ecoentrio  attached  to  a  wheel  driven 
by  a  small  tnrbine.  A.  H, 
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Fhysieal  Properties  of  pure  MitroiiB  Oxide.  By  P.  Yillibi) 

^Com/if.  rcii'i,  118,  1096 — 1099).— Pai*e  nitrons  oxide  is  obtained 
cither  by  preparing  the  hydrate,  which  is  afterwards  allowed  to 
decompose,  or  by  fractionating  tlie  compressed  or  liquefied  gas.  In 
the  latter  case  the  gaa  is  passed  through  suitable  absorbing  and 
drying  agents,  and  is  then  Uqnefied,  the  nitrogen  that  aeoamnlatea 
above  the  li^nid  nitrons  osdde  beinff  allowed  to  escape  from  time  to 
time.   The  liqnid  is  then  allowed  to  boil  in  order  to  expel  the  greater 
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part  of  the  dissolved  gas,  is  next  passed  into  another  tube,  which  i» 
first  washed  with  portions  of  the  liquid,  and  is  finally  freed  from  the 
last  traces  of  dissolved  gas  by  prolongrr)  cbullitioTi. 

Tlip  liquid  thus  obtained  is  free  from  less  liquefiablc  pases,  its 
maximum  vapour  pressure  is  independent  of  the  volume  of  the  vapour, 
and  a  small  increase  of  pret*suro  causes  complete  liquefaction.  The 
densities  of  the  gas  and  of  the  liquid  at  yarions  temperatures  are  as 
follows : — 

Temperature..        0"        5''      10"    17-5*  2(v.r  '^'l-g"  363' 
Densitjofliquid    0  0105  0-865  0  85G  0-804  0'720  0  r.4O  0-605  0  572 
„      gas..    0  0870  0  099  0*114  0146  0-207  0274  0-305  0*338 

The  critical  temperatore  of  pnro  niirons  oxide  is  SS'S**,  a  Talae 
higher  than  that  oraiiied  by  previous  observers.  The  critical  volnmo 
is  0-00436,  the  critical  density  0*454,  and  the  oritioal  prt  ssure  77  5 
atmospheres.  C«  H.  B. 

Volatility  of  Borax.  By  S.  Waldbott  (/.  Amer.  Chein.  Soc,  16, 
410 — 418). — From  the  author's  experiments,  it  is  conclusively  tihovvu 
that  borax  glass  is  deoidedly  volatile  at  a  white  heat,  particularly 
whm  heated  in  open  cmcibles. 

Even  basic  borates  are  sensibly  volatilised,  which  fact  most  not  be 
loat  from  view  in  the  analysis  of  borates  by  Bose's  and  i^chaffgotsch's 
processes.  L.  Dfi  E. 

Volatility  of  Sodium  Fluoride.  By  S.  Waldbott  (J.  Amry, 
Chem.  Soc.y  16,  418 — 420). — The  author  has  proved  by  a  series  of 
experiments  that  sodium  iiuuride  couiauied  iu  a  platinum  crucible 
cannot  be  heated  in  the  fnll  flame  of  a  bnnsen  burner  without  sen- 
sibly losing  in  weight.  L.  LB  K* 

CompoundB  of  Ammonia  and  Silver  Salts.  By  Joakkis  and 

Cboizier  (Cow J?/,  rend.,  118,  1149 — 1151). — When  ammonia  gas  is 
passed  over  n  mvfnlWc  snlt  it  is  difficult  to  procure  complete  satum- 
tion,  but  if  wlion  no  turtijer  tlovelopment  of  heat  takes  place  the  tube 
is  cooled  t^o  tliat  the  aumiouia  liqut'lies  and  conies  into  contact  with 
the  salt,  complete  combination  takes  place.  The  teusion  of  dissocia- 
tion of  the  pix>dncts  is  given  by  the  formula  log  P  =  a/T  +  5  log  T  +  <\ 
in  which  P  is  the  pressure  in  centimetres  of  mercuiy ;  T  the  absolute 
temperature,  and  a,  6,  and  e  arc  constants  which  have  to  be  detennioed 
for  each  compound.    The  values  of  these  constants  are  given  for  the 

com  ]  >o  nn(\^  d  p « 7^ i  1> c rl 

Silver  IjroHiitie  yields  three  white  solid  compounds,  AgBr,3XlI  ; 
2AgBr,i3NU3;  and  AgBr,2sil3.  They  dissociate  under  the  oitiiuary 
pressure  at  i)  i>%  i34%  and  510°  respectively. 

Silver  iodide  yields  a  white  solid  compound,  Agl.NH^,  in  addition 
to  the  already  known  2AgI,NH3.  Under  the  ordinary  pressure  tbey 
dissociated  at  3  .5°  and  90^  respectively. 

Silver  cyanide  forms  the  compound  AgCIs,NHa,  which  is  very 
soluble  in  liquid  ammonia  at  — 10"  .    Under  the  ordinary  pressure,  its 


Digitized  by  Google 


ISOHaA.NiC  OHEMISTRT, 


381 


temperaioTe  of  cliBBodation  is  102** ;  at  lOO**  ita  dissociation  pressare 
is  690  mm.  and  not  550  mm.  as  stated  bj  Isambert. 

Silver  nitrate  forms  three  compounds,  AgN03,3NH, ;  AgN03,2NHs ; 
and  AgNOa.NHg.  The  first  is  very  solnWe  in  liquid  ammonm  below 
— 10",  and  dissociates  at  63°  uiuier  norinal  pressure.  The  .second 
compound  dissociates  under  normal  pressure  at  about  170  ,  but  the 
pheuomesa  are  irregnlar.  C.  H.  B. 

Changes  dnring  the  Remelting  of  Ijead.tin  Alloys.  By  B. 

WiFSKNGRrxp  (Ann.  Fhys.  ('hem.,  [2],  52,  777  -792).— Rudberg 
(18I"iO)  observed  that  when  alloys  of  lead  and  tiTi  are  cooled,  an  inserted 
thermometer  i-euiaiu.s  stationary  at  two  different  jjomfs,  the  npper 
point  varying  with  the  couipobition  of  the  alloy,  the  lower  point 
being  the  same  for  all  alloy  and  being  iihout  187  .  The  alloy  of  the 
eomposition  PbSn*  only  gives  the  latter  point,  this  being  the  melting 
point  of  the  alloy  in  question.  These  results  were  confirmed  by 
Wiedemann  (1878).  The  anther  has  snbmittod  these  alloys  to  a 
further  examination,  and  his  results  are  given  in  the  following  table. 
In  this  table,  the  first  colnmn,  T,  g-ives  the  composition  of  the  alloy 
under  examination,  II  the  specilic  gravity  directly  determined, 
111  the  specific  gravity  oaloalatei  on  the  assumption  that  no  change 
in  volnme  takes  plsoe  on  mixing  the  two  metals,  colnmn  IV  con* 
tains  the  differences  of  the  second  and  thii-d,  V  the  lower,  and 
YI  the  higher  stationary  points  shown  by  the  thermometer  immersed 
in  the  cooling  alloy. 


I. 


VhSa^  

PbSn»  

PbSa^  

PbSot*  

PbSn,  

Pb>?n  

X ••  «*•••••••••• 

PbjSn  

Pb4Sn  -f  6  crams  Su. . 

Pb4Sii  

PfH9n  

Fb,^  


11. 

III. 

IV. 

V. 

VL 

1 

7-8150 

1400 

185-2** 

2cnr 

7  -9995 

8  -3497 

3502 

184-5 

191  O 

8  0815 

8  5302 

4487 

184-0 

186-6 

8*8636 

8-8624  ■ 

4888 

183-0 

183  0 

S  -7298 

9-1903 

U>Vo 

182-2 

202  -0 

9-8770 

4450 

181  a 

242-0 

10 -0380 

10*4487 

4107 

180-0 

278*0 

10  -3033 

10-7(XJ1 

3968 

178-3 

284-0 

10  n^z 

10-7770 

3618 

17G0 

2^!9-0 

10-6371 

,  10-8414 

3043 

174*3 

295  0 

lo-eeao 

1  10'M22 

2702 

178 '4 

305  0 

11  am 

;  11*2498 

066b 

817-0 

It  will  be  seen  that  the  maximum  difference  between  the  observed 
and  calcnlated  specific  gravities  is  obtained  with  the  allc^  PbSnj,  for 
which  the  lower  and  higher  melting  points  coincide.  If  any  one  of 
the  above  alloys,  with  the  exceptioii  of  PbSn,,  is  remelted  several 
times  over,  and  the  melting  points  aprain  determined  a  slight  rise  is 
in  eacli  ease  found  to  have  takeu  place,  but  in  no  case  is  a  ri*»e  of 
more  than  one  degree  oU^erved.  H.  G. 

Stability  of  Dilute  Solntioiui  of  Merenzio  Chloride.  Bv  L. 
YiOBOH  i^Oompt,  rend^  US,  1099—1101 ;  compare  this  vol.,  ii,  93).^ 
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When  inercnric  chloride  is  heated  at  80*^  for  (10  hours,  the  i-esidne 
lias  the  compositioQ  represented  by  the  formula  HgCl^  Repeated 
evaporation  of  a  0*1  per  cent.  aqueooB  solution  in  a  vacnnnt  dm  no 
effect  on  the  Bolnbility  of  the  salt.  A  solution  of  this  strength 
iindei^goss  no -change  after  contact  with  purified  air  for  60  days. 
When  sach  a  Rotation  is  parfciully  or  fully  exposed  to  ordinary  air  the 
rate  of  alfpi-ation  is  smaller  the  more  completely  the  air  is  excluded. 
(Compare  Tanret,  this  vol.  ii,  93) 

When  sodium  hydroxide,  sodium  carbonate,  or  ammonia,  are  added 
to  dilute  solutions  of  mercuric  chloride  in  quantity  insufficient  for 
complete  precipitstion,  the  results  are  irreffulsrso  far  as  concerns  the 
rate  of  precipitation  and  the  character  of  the  precipitate.  Sometimes 
precipitation  is  immediate,  and  at  other  times  it  requires  several 
hour.-i ;  sometimes  the  precipitate  is  dense  and  compact,  and  ni  others 
it  is  finely  divided  and  n  niains  in  suspension.  The  quantity  of 
mercury  precipitated  is  always  higher  than  the  calculated  quantity, 
and  it  increases  with  the  time,  a  result  which  is  due  to  the  formation 
of  oxychlorides  and  chlaramides  containing  a  high  proportion  of 
jneroniy.  0.  H.  B. 

Production  of  Metallic  Films  specially  adapted  for  covering 
Aluminium,  iiy  C.  Ootttg  (Ber.,  27,  1824— 1826).—Aluminmm 
be(X)me8  covered  with  a  hard  film  of  copper  on  rubbing  it  with  tin 
^pped  in  copper  sulphate  solution,  the  deposit  increases  in  thickness 
if  the  coated  metal  is  suspended  in  a  dilute  copper  salt  solution. 
Aluminium  is  covered  with  tin  by  rubbing  it  with  brass  moistened 
with  solutions  of  certain  tin  salts,  such  as  ammonium  stannichloride, 
SnCl4,2NHiC( ;  in  this  case,  too,  the  deposit  increases  in  thickness 
when  the  metal  is  suspended  in  a  tin  salt  solut  ion  of  suitable  concen- 
tration. Aluminium  which  has  been  coated  with  copper  as  above 
described,  when  sospended  in  a  solution  of  a  tin  salt,  receives  a 
coating  of  tin  over  the  copper.  J.  B»  T. 

Iron  Phosphide.  By  L.  M.  Dennis  and  B.  S.  Cwbum  (/. 
Amer,  Ohem,  8oo,,  16,  477 — ^5).— See  this  vol.,  ii,  400. 

Molecular  Transformations  of  some  Chromium  Compounds. 
By  A.  ilECOLiu  {Compt.  rend.,  118,  114G — 1149). — The  author  con- 
firms the  statement  of  Favre  and  Yalson,  that  when  the  green  solu* 
tions  of  the  basic  sulphate  [Cr40(S0«)«]0H  are  mixed  with  barium 
chloride  in  the  cold,  there  is  an  immediate  precipitation  of  one-third 
of  the  sulphuric  :ifid  only.  Tt  follows  that  the  g^rcen  solution  has  the 
composition  [CriU(S04j4]S04  +  H.vSO^,  the  basic  salt  beiuo-  the 
snlpbate  of  the  complex  radicle  [CrtO(S04)i](01i)^.  This  base  can 
be  obtained  by  treating  the  gi'oeu  solution  with  the  proper  quantity 
of  alkali ;  it  is  soluble,  and  its  solution  has  a  more  hnlliant  green 
colour  than  the  original  solution. 

[Cr,0(S04)*](0H),  diss.  +  HsSO*  diss.  = 
[Cr,0 (804)0804  diss.  +  H,0   develops  +U*2  OaU 

When  the  solution  of  this  base  is  mixed  with  a  quantity  of  alkali 


Digitized  by  Google 


INOBOANIO  OHJBIOSTBT. 


oqaivalent  to  the  snipharic  acid  present  in  the  radicle,  it  is  decom- 
pooed,  and  the  hjdrate  Cr30(0H)i  is  precipitated.  When  this 
Ljrdnte  ia  dissolved  in  salphoiio  aeid,  the  latter  gives  unmal  reao* 
tionSy  and  hence  the  salt  CraO(S04)s  is  an  ordinary  basic  sulphate. 
The  green  salphate  of  the  heated  solations,  however,  is  not  a  sulph- 
ate of  a  hydrate  Cr40(OH)io,  but  is  the  normal  sulphate  of  ttdpho^ 
chromylhijdroxide  [CriOCSO,)^] (OH),. 

Bj  means  of  the  action  of  sodium  hydroxide,  the  author  finds  that 

Cr,(OH),  +  aq.  =  Cr,0(0H)4  +  aq.,  + 

H,0  liq   develops  - 125  CaL 

Cr,(OH)e  +  aq.  =  Cr,0(0H)4  -H  aq.,  + 
HaOsol   „       +0*18  „ 

It  is  probable  that  the  actual  development  of  heat  is  much  greater, 
bat  is  masked  by  the  heat  absorbed  by  the  preliminary  separation  of 
several  moleooles  of  water  of  hydration.  The  heat  of  nentralisation 
of  the  precipitated  normal  hydrate  decreases,  and  tends  towards  the 
▼aloe  corresponding  with  GrtO(OH)«,  and  the  dehydration  may  even 
^  beyond  this  point,  for,  after  a  long  time,  an  alkaline  solution  of 
chromiom  hydroxido  gradually  deposits  the  oxide  insoluble  in  dilute 
2u;id8.  Moreover,  when  precipitated  chromium  hydroxide  is  dissolved 
in  excess  of  sodium  hydroxide,  the  heat  of  neutralisation  is  lower 
the  longer  the  time  that  has  elapsed  since  the  preparatioii  of  the 
flolntion,  the  valne  for  2HsS04  dil.  +  Gi^O^  aq.  being  +  25  Gal.  alter 
10  minutes,  +  22*5  Cal.  after  25  minutes,  and  +  15'8  Cal.  after  70 
minutes.  G.  H.  B. 

Ghlorochromates  and  Amidochromates.  By  S.  Lowim  ual 
i^Zeit.  anmg.  Chem.^  6,  355 — 368). — Ammonium  chlorocbromate  is 
prepared  by  Peligot's  method  by  the  action  of  ehromyl  chloride  on  an 
aqoeons  solution  of  ammonium  chloride.  It  crystallises  well,  melts 
easily,  is  red,  and  dissolves  in  water  with  a  crackling  noise. 

Lithium  chlorochfornat'\  LiClGrOi,  is  obtained  by  the  action  of 
ehromyl  chloride  on  lithium  chromate  in  aqueous  solution.  It  crys- 
tallises in  yelUnvish-red,  lustrous  crystals  belonging  to  tlie  monosym- 
juetric  system  a  :  6  :  c  =  1'1589  : 1  :  i^,  /S  =  04i^  50'.  It  melts  to  a 
reddish-brown  mass. 

Magnesium  ohiorochromate  is  obtained  by  adding  ehromyl  chloride 
to  a  concentrated  solution  of  magnesinm  chloride  and  allowing  the 
mixture  to  remain  SODM  time  in  a  freezing  mixture.  It  separates  in 
reddish -yellow  crystals  with  Oll.O.  It  is  also  obtained  by  adding 
solid  chromic  acid  and  a  little  acetic  acid  to  a  concentrated  solution 
of  magnesium  chloride,  and  then  cooling  the  nii.xturo.  When  pre- 
pared by  this  method,  it  separates  in  red  to  reddish-brown  crvstals 
with  5UsO,  does  not  give  up  its  water  of  crystallisation  when  allowed 
to  remain  over  salphurio  acid,  and  is  very  hygroscopic. 

Zioo  ohiorochromate  forms  small,  yellowish-red  crystals  with  9H,0, 
•decomposes  on  i  ocryst;illisation,is very  hyg^roscopic,  and  dissolves  easily 
in  water  and  acids.  It  decomposes  with  evolution  of  chlorine  if 
left  over  sulphuric  acid,  and  also  when  gently  heated  in  a  tube,  or  at 
the  ordinary  temperature  in  a  vacuum  desiccator. 
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Tbe  Builjor  failed  to  prepare  the  corresponding  lalta  of  iMaiom  luid 
stroll tiam  by  the  method  deecribed  above  for  magoeeiam  chlorochxo* 

mate. 

Polassium  amidofbromate  is  proparori  hy  the  method  described  bv 
Heintze,  by  pusbiug  dry  ammonia  into  tiio  chlorochromate.  Tt  crys- 
tallises  in  tablets  belonging  to  tbe  monosymmetric  system  ;  a  :  6  :  c  s 
1-02832  : 1 :  1-7751,  /3  =  88'  3*. 

Ammonium  amidoehnmaie  crystallises  in  yellowish-rad  tablets 
belonging  to  the  monosymmetric  system,  a  :  6 :  0  ss  1*0310:  1  :  1*8243, 

=z  H5**  43'.    It  dissolves  easily  in  water  with  n  crackling  noise. 
•  LifJn'um  nmidochroviaie  crystallises    in  pnrplish-red  Jisvmmetrio 
prisms.  a:h',c  —  0*5578  :  1  :  0*5548,  a.  =        5<)',     =  91'*  0^',  7  = 
83°  294'.    It  is  easily  soluble,  and  meltt^  when  gently  heated. 

Magnesiam  chlofoohromate,  after  reroainining  six  months  over 
oalcinm  chloride  and  snlpbnrio  acid,  still  contains  water,  and  is  con- 
Terted  into  a  brown  mass  without  any  evolntion  of  cbkntno  or 
chromyl  chloride  taking  place.  On  treating  this  dried  coaaponnd 
with  ammonia,  a  yellow  product  is  obtained  which  contains  ammonia 
and  chlormr,  and  is  {lussibly  a  double  compound  of  magnesium  amido- 
chromate  and  mnfrnesiuni  clilorochromate.  The  author  was  anable 
to  prepai'e  zinc  umidochromate. 

When  potassinm  amtdodiroinate  is  mixed  with  concentrated  solu- 
tions of  acetate  of  magnesium,  zinc,  or  manganese,  and  allowed  to 
eraporate  in  a  desiccator,  it  crystallises  out  unaltered.  With  tbe 
acetates  of  lead,  barium,  strontium,  and  cslcinm,  the  corresponding 
chromate  is  at  onco  formed.  With  mercuric  acetate,  a  reililisli-yeliow 
precipitate  is  obtained  which  has  the  conipf^sjtion  Hfy  f  ('rOaj^NHj. 
Potassium  amiHocliromnt^'  forms  double  salts  \viLii  magnesium  sulph- 
ate, which  are  briyht  ^  ciluw,  easily  solubiu,  and  crystallise  extremelv 
well.  E.  C.  H.  ' 

Aotion  of  Fbosphoras  Pentachloride  on  Molybdic  acid.  By 

E.  F.  Smith  and  G.  W.  Sabqext  {Ztit.  anorg.  Chem.,  6,  384—385).— 
"When  molybdic  acid  (1*5  grams)  is  heated  with  phosphorus  penta- 
chloride (10  grams)  in  an  atmosphere  of  chlorine  at  175  ,  nnd  t!  ** 
product  gently  warmed  in  a  current  of  chlorine,  phosplionis  ox)- 
chloride,  and  a  compound  of  tbe  composition  MoClj.rL  ij,  ai  c-  obtained. 
Tbe  latter  sublimes  in  greenish-black  crystals,  and  is  very  easily  de- 
composed. Pintti  (Gcuietta  chim,^  9,  538),  noder  slightly  different 
conditions,  obtained  a  similar  compound  to  which  be  assigned  tbe 
composition  MoClt,POClft.  £.  C.  K 

Complex  Inorganic  acids.  VI.  Decomposition-products  of 
Phospholuteotungstio  acids.  By  F.  Keukjiakn  and  E.  Buhm 
(Zeil.  anorg.  OAem.,  6,  386 — 391). — ^The  authors  have  already  shown 
that  the  yellow  alkali  salts  of  pbospholnteotnngstio  acid, 
SROjPaOftjlSWOa,  arc  converted  by  the  action  of  alkalis  into  colour- 
less salts  of  the  fou.mlf,  r  U0.r,(),,17W0,.  They  nave  now  ex- 
amined this  reaction  quautitativoly,  and  find  that  it  takes  plsce 
according  to  the  enuatiDii 

3K,0,P,0ol«VV0,  -h  3K,0  =  5K,0,P,0.,17WOi  +  KtWO*. 
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The  lateo-salt,  dtssolved  in  a  smfill  qnantity  of  cold  water,  is  mixed 
with  a  cold  satarated  solution  of  potassiam  hydrogen  carbonate  until 
it  is  decolorised.  After  remaining  a  quarter  of  an  hour,  the  precipi- 
tated salt  is  collected  and  dried,  aud  the  phosphoric  and  tuxigatic 
HcidB  determiaed  in  the  filirato.  The  small  qaaotUj  of  phosphorio 
acid  Icmnd  in  the  filtrate,  ftnd  the  exeene  oi  tongstic  eoia  oirer  that 
required  by  the  ahave  eqaation  are  in  the  ratio  1  :  18*7,  ghowinsf  that 
the  phosphoric  acid  is  present  in  the  form  of  the  salt  KiO,P30»,17WO,. 

The  Halt  (NH0  APjO5,17WOj,  wlien  hetited  with  excess  oF 
10  per  cent,  hydrochloric  a<'id  nnd  then  pradunlh'  warmed  to  boiling 
as  long  as  a  white  precipitote  is  iurmed,  gives  iha  followiog  products. 
The  white  precipitate,  about  4  per  cent.,  ia  amtnoniam  phosphodno* 
deoitangstate,  3(NH4)iOtPA»24WOs  -f  aq.  From  the  filtrate,  95  per 
cent,  of  the  ammoniam  salt  of  the  luteo-acid  is  obtained  by  precipi- 
tation with  ammonium  chloride,  and  finally  Avith  qoinoline  hydro- 
chloride. The  filtn^fe  from  this  socond  precipitation  oootaias  about 
0  25  per  cent,  of  pliosphoric  acid. 

Analyses  of  the  ammonium  and  {>utassium  salts  of  the  17-serie8 
show,  without  donbt,  that  they  have  the  composition 

5(NH4),0,P,0^17WO,  +  H5H,0 

and  5K,0,P,0«,17W0.     21  or  22H^.  £.  0.  R. 

Chlorides  of  Zirconlmn.   By  F.  P.  Vkn-miu:  A 
Soc.y  16,  469 — 475 j. — As  it  is  very  doubtful  whether  zirconium  tetra- 
chloride has  hitherto  been  obtained  pare,  that  is,  free  from  oxy- 
<^loride,  the  aothor  has  reinvestigated  the  matter.   He  finds  that 

when  the  cr^'stals,  obtained  by  dissolving  the  oxide  in  strong  bydro- 
<  h1oric  acid  and  recryKtallising  from  the  same  solvent  (Abstr.,  1892, 
41'2),  are  dried  at  lOU-  110*  in  a  cnrn-nt  of  dry  hydrogen  chloride 
free  from  air,  the  substance  first  melts,  aud,  after  the  loss  of  the 
luoiHtuie  and  excess  of  hydrogen  chloride,  resolidifies  to  a  haixl 
white  mass  whioh  is  very  hygroscopic«  If  the  drying  is  done  very 
slowly,  fine  crystals  are  obtained.  These  crystals,  giviug  527  per 
cent,  of  ZrO«  on  ignition  in  the  air,  are  pure  zirconium  tetrachloride. 
This  substance  is  very  unstable,  forming  basic  or  oxy-oomponnds.on 
exposure  to  air  or  moisture. 

If  dilota  hydro(  hlf)ric  acid  is  used  for  dissolving  the  oxide,  isir- 
conium  oxychloride,  ZrOCla  is  formed  as  a  white  powder  insoluble  in 
hydrochloric  acid  bnt  solnble  in  water.  L.  T.  T. 

Double  Broznidas  of  Palladium.   By  E.  F.  Smith  and  D.  L. 

Wat.t.ack  (Zrif.  nnnnj.  Chem.,  6,  380  -  388).— The  double  bromides 
are  ol'tnineil  by  dissolving  dry  palladium  bromide  atid  equivalent 
<|uantitHs  of  the  metallic  bromide  in  water  oontainiug  hydrogen 
bromide,  and  evaporating  the  mixture. 

Totauium  pcUladiutn  hromide,  KaPdBri,  crystallises  in  lustrous, 
reddish-brown  needles,  is  anhydrous,  very  stable^  and  remains  un- 
changed on  exposure  to  air.  When  treated  with  bromine  at  70°,  with 
the  object  of  obtaining  the  salt  KTdBre,  it  remains  unaltered,  bat 
crystalli&es  ixoxn  the  solution  with  IHaO.   These  crystals  are.  iongii 
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dark-bnnvn  ueedles,  which  quickly  lose  their  lustre  on.  exposure  to 
air,  aud  are  convoi-ted  into  a  reddish-brown  powder. 

Ammonium  palladiwa  bromide  crystallises  in  beautiial  oiive-browa 
ortborliombic  fornig.  It  is  anhydrons,  and  quite  sfcftble  on  exposare 
to  air. 

Sodium  palladium  hrcmide  ciysiallises  with  diffiealtj  in  large,  daik*- 
red  tablets  containing  14*6  per  cent.  H3O,  and  very  easily  deliqaeooas. 

Strontium  paltadium  hromide,  SrPdBri  -f-  r»H,0,  orjstailites  m 
short,  black  prisms,  and  i8  stable  ou  exposure  to  air. 

Manganese  palladium  hromide^  MnPdiir^  +  7HjO,  crystallises  in 
black  crystals  similar  in  form  to  the  ammonium  salt.  It  is  extremely 
■oluble. 

The  aathors  were  unable  to  obtain  crystalline  doable  haloid-salfas 
of  sine  and  oadmiam  with  palladiam.  E.  C.  B. 

Rutiienium  and  its  Nitroso-chlorides.  By  J.  L.  Howk  (J  Amer, 
Chem.  Sor.,16,  l^f^H — 396). — Ruthenium  nitroso-cbioride  is  readily  pre- 
pared by  boiling  the  oxide  iiuOi  with  aqua  regia  in  a  reflnx  appa- 
ratus, and  evaporating  the  solntion.  It  forms  stable  doable  salts  with 
the  alkaline  chlorides;  100  parts  water  at  25*  dissolve  12  paits  of 
the  potassiam  donble  salt  (*Toly,  Abstr.,  1889,  352),  and  80  parts  at 
60°.    Of  the  ammonium  salt  (Joly,  Abstr.,  1891,  401).  100  parts  of 
•water  dissolve  5  parts  at  25*,  22  parts  at  GO".    Rubidium  rutkmium. 
nitrns'o-chhndp,  2HbCi,RaCl,*N0,  forms  a  j)ale  purple  powder,  -which 
may  be  T'ecrystallised  from  boiling'  waTcr  in  almost  black  crystals, 
resembling  those  of  the  potassium  and  ammonium  salts.    When  a 
solution  is  evaporated  over  snlphnrio  acid,  the  hydrated  salt  crystal^ 
lises  with  2HtO  in  dark  purple  crystals.  It  loses  its  water  on  healing 
or  over  snlphnric  acid.    100  parts  of  water  dissolve  0*57  part  at  25*, 
and  2*13  parts  at  60*.   Oagium  ruthenium  nitroso-chloride  forms  a  pate 
purple  powder  or  minute  crystals.    100  parts  of  water  dissolve  0'2O 
part  at  25°,  and  0-56  part  at  100".  The  hyJnited  salt,  20^01, RuCl/NO 
4-  2H2O,  yields  large,  dark  purple  crystals  very  soluble  in  water,. 
100  parts  of  water  dissolving  105*8  paints  of  salt. 

When  the  potassinm  salt  is  heated,  decomposition  does  not  com- 
mence nntil  aooTO  250^  and  then  the  ohlorine  and  nitraoo-group  are 
both  separated  together.  Solutions  of  the  nitroso-ohlorides  are  not 
acted  on  by  carbamide,  or  reduced  bj  ferrous  sulphate,  or  by  cuprous 
or  stannous  chlorides.  Hydrogen  peroxide  i.s  without  action  in  acid 
solutions,  but  when  it  is  added  to  alkaline  solutions  oxygen  is  evolved, 
and  th<'  gnlution  decolorised.  Permanganates  are  reduced  by  boiling 
with  alkaline  solutions,  nitric  acid  being  amongst  the  products*. 
Sodium  hypobromite  canses  evolntion  of  gas,  and  on  acidifying  with 
hydrochloric  acid  ratheninm  tetroxide  and  bromine  are  evolved. 
Potassinm  cyanide  appears  to  foinu  a  double  salt.  Mercnrons  and 
silver  salts  give  hxit  precipitates,  but  the  other  heavy  metals  sre 
not  precipitated. 

The  nitroso-chlorides  mny  be  di.stinguishcd  from  the  trichloride^  ftsi 
follows.  The  solutions  m  v  i  osc-coloured,  and  become  salmon-pink  ow 
dilution  ;  excess  ui  alkuli  does  not  cause  a  precipitate  ;  no  purplo 
colour  is  given  on  boiling  with  a  thiooyanate ;  there  is  no  reaction  with 
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ammonia  and  sodium  tbiosnlpliate ;  boiling"  a  neutral  solution  with 
potassium  ferrocjanide  jields  a  very  characteristic  deep  .brown  color- 
ation. 

•  No  higher  chloride  than  the  trichloride  could  be  obtained.  The 
uitroso-chloride  is  produced  bj  the  method  described  by  Claus  for 
preparing  his  red  salt,  which  he  thought  to  be  the  tetrachloride. 

The  rubidiam  and  ciesinm  hydrated  dmible  lalts  were  crystallo- 
^praphically  examined  by  N.  D.  Clark.  The^  are  isomorphouR,  and 
GryetaUise  in  the  monoounio  syatem.   The  axial  ratios  obtained  were.. 

2CflOI,BnCVNO,2H,0,  aihzess  i  m :  1 : 1'177  and  /9  s  76<*  IV, 
2BbCl,BnOVNO,2H|Q,  a :  6 : 0  s  1692 : 1 :  1*242  and  /9  =  76''  50  5V 

L.  T.  T, 


Mineralogical  Chemistry. 


Composition  and  Origin  of  Natural  Oas.   By  F.  C.  Phillips 

(^Amer.  Chem.      16,  406 — 429). — Continuing:  his  researches  on  th^ 
phenomena  of  oxidation  and  chemical  properties  of  gases  (this  vol., 
ii,  293,294,  ;nid  the  anther  has  a^mlysed  (for  method  see  this 

vol.,  ii,  401}  a  laigu  nambui*  of  natural  gases  fix>m  various  partti 
of  America,  and  one  from  Vanoonver.  These  all  contained  from 
90 — ^99!per  oent.  of  paraffins,  and  from  a  trace  to  3*6  per  cent., 
of  carbonlo  anhjdride»  the  remainder  being  nitrogen.  A  trBe» 
of  hydrogen  sulphide  was  detected  in  one  samplci  and  a  trace  ofi 
oxygen  in  several,  but  in  no  case  was  any  hydrogen  or  ammonia 
found.  The  ab.sciice  of  hydrogen  was  proved  by  passing  the  gas- 
thixjugh  dry  palladium  chloride  (which  is  at  once  reduced  by  hydrogen), 
and  also  thruugh  solutions  of  palladium  chloiide,  platinum  chloride, 
and  ammoniacal  ailyer  nitrate,  when  no  precipitates  were  formed*. 
These  tests  and  passing  ihrongh  bromine  water  showed  the  absence  of 
carbon  monosdde,  olefines,  or  members  of  the  acetylene  series.  These 
natural  fj^Bses  were  also  not  ignited  by  platinised  asbestos  below  about 
300".  Experiments  specially  made  showed  that  natural  gas  was 
ignited  by  platinised  asbestos  at  40 — 50°  when  it  con  tamed  5  per 
cent,  hydrogen,  at  80—90*  when  2  d  per  cent.,  at  210 — 220'  when  0*5 
per  cent.,  and  only  at  270 — 290°  when  it  was  free  from  hydrogen.^ 
^e  paraffins  present  were  chiefly  methane^  the  percentage  composi- 
tion, as  determined  hy  combustion,  varying  between  G  s  74*96  H  = 
25*04  and  C  =  78  1  f  T I  21'86,  though  G  =  77  per  oent.  was  exceeded 
in  only  two  out  of  1 7  gases. 

With  the  aim  of  throwing  some  light  on  the  probable  origin  of 
natuml  gas,  50  grams  of  an  air-dried  fncus  were  steeped  in  water  and 
then  introduced  into  a  ilask,  the  latter  tilled  with  water  free  from  aii; 
and  connected  with  a  bell  jar  over  a  mercury  trough.  No  gas  ap- 
peared tiU  the  third  day,  when  xapid  evolation  of  gas  commenced* 
and  oontiniied  in  giadnslly  decreasing  tate  till  the  end  of  10  daysi. 
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when  803  c.c.  of  e^as  had  been  collected,  and  tlie  evolafcion  had  appa- 
rently ceased.    The  analysis  of  the  gas  e?olyed  gav^e 

Firrst  300  CO.  Second  300  c.e.  Remaining  203 

Carbonio  anhydride..    18  23  32  47  5344 

Methane                        0-30  0  2^  0  08 

Hydrogen                    62  24  4int7  42  U2 

Nitrogen                     10  23  .  18  28  4  4<> 

The  apparatus  was,  however,  still  kept  set  up  for  a  farther  two  and  a 
half  years,  when  another  30  c.c.  of  gas  had  coHectpd  in  the  recetrcr, 
and  this  w;is  found  to  consist,  of  almost  pure  methane.  The  author 
considers  that  this  extremely  slow  secondary  decomposition  of  vc;^et- 
able  matter  at  about  ordinary  tcmperatnres  and  in  the  absence  of  air 
most  not  be  ignored  when  oonsidering  the  probable  sonrces  of  natural 
ga&  L.  T.  T. 

Artificial  Preparation  of  Haematite.  By  H.  Apj  tow?;ki  (Zeit. 
unorg.  Chem.y  6,  377 — 379). — A  current  of  ammoaiam  chloride 
vapour  when  passed  over  oxide  of  iron,  heated  to  dull  redness,  converts 
the  oxide  into  crystalline  hnmatite.  Ferrio  oxide  heated  at  350* 
absorbs  ammoninm  ohloride  vapour,  and  melts  to  a  black  niasSf  from 
which  ferric  chloride  soon  distils.  The  residne  absorbs  water  from 
the  air.  and  is  a  mixture  of  ammonium  chloride  and  ferric  chloride. 
At  i)Un°,  the  ferric  oxide  is  partially  converted  into  small  crystals,  and 
then  nu  (  lianicaiiy  absorbs  ammonium  chloride  without  melting.  At 
700°  the  ferric  oxide  becomes  crystalline.  The  crystals  are  of  the 
aame  form  as  the  baamatite  crystals  from  Elba.  The  author  points 
ont  that  the  gases  of  fnmaroles  contain  ammoninm  ohloride,  and  the 
fissures  in  the  vicinity  are  generally  covered  with  crystals  of 
hsamatite.  £.  C.  Bh 


Fhjsio logical  Chemistry. 


Eflbots  of  Diminntioii  of  Oxygen  on  the  Organiain.  By  T. 

Araki  (Ztif.  physiol,  Ohem^  19,  422—475),  and  by  F.  HoPPC-SKYLEa 
i^f>{J.,  47(5^481);  compare  A l.sf  r.,  1893,  ii,  136,  428.— In  previous 
communications  it  has  been  shown  that  diminution  in  the  supply  of 
oxjn^en  to  an  animal  will  cause  the  occurrence  in  the  urine  of  albumin, 
sugar,  and  lactic  acid.  Poisoning  by  carbonic  oxide  or  other  toxic 
agents  produces  the  same  resalt  in  the  same  way.  In  the  present 
-commnnication  these  observations  are  continued. 

Certain  observers  have  stated  that  sn^ar  and  lactic  acid  occnr  in 
the  urine  after  severe  haemorrhages.  The  experiments  here  recorded 
on  rabbits  and  doo*??,  in  which  large  quantities  of  blood  wore  rernovod, 
did  not  support  this  view.  The  urine,  however,  was  usaaliy  aibu> 
tniuous. 
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The  next  series  of  expcn'monts  relate  to  the  effect  of  elimination  of 
oxygen  supply  on  the  alkalinity  of  the  blood  and  the  hepatic  glyco- 
gen. The  lessened  supply  of  oxygen  was  produced  in  some  cases  by 
poisoning  with  carl^oTiic  oxide,  in  otliers  by  diminishing  flir  amount 
of  oxygen  in  the  inspii'cd  air.  In  all  cases,  rabbits  were  u  t^d,  and 
the  result  fouud  was  that  the  hepatic  glycogen  was  markedly 
diminished,  thus  supporting  the  views  of  those  who  hold  that  lactic 
scid  originates  from  glycogen.  The  alkalinity  of  tiie  blood  was 
lessened.  A  similar  result  follows  the  administration  of  aniylio 
nitrite.  The  percentage  of  glycogen  in  the  mnscles  also  sinks.  The 
quantity  of  ui*ea  excreted  greatly  diminisbes  dnring  carbonic  oxide 
poisoning.  A  few  experiments  support  the  statement  first  made  by 
Holimutin  {Aycit.  tx^.  Path.  Fharm.j  7,  233),  tliat  the  kidneys  of  an 
animal  poisoned  by  qninine  or  carbonic  oxide  are  nnable  to  form 
hippnrio  acid  from  glycocine  and  bensoio  acid. 

In  another  series  of  animals  (dogs  and  rabbits),  sodium  lactate  was 
administered.  It'  tlie  animals  were  normal,  little  or  no  lactic  acid 
was  fouud  in  the  urine,  which  wns  stronfrly  alkaline  from  carbonate 
formed  from  the  lactate,  ir  the  aniuinls  wcie  poisoned  with  carbonic 
oxide,  the  urine  was  strongly  acid,  and  uuulaioed  lactic  acid. 

Minkowski  has  shown  that  in  animals  from  which  the  liver  has 
been  removed,  lactic  add  is  formed  in  the  urine ;  this  can  only  be 
explained  by  supposing  that  interference  with  the  blood  eirenlation 
prodoces  a  diminished  snpply  of  oxygen. 

Hoppe-Seyler's  remarks  are  of  a  commendatory  Tiuture;  they  also 
include  the  description  of  an  apparatus  (with  figure)  by  means  of 
H'hich  air  containiog  but  little  oxygen  can  be  given  to  an  animal. 

W.  D.  H. 

Diftudon  of  Gaies  in  Water.  By  F.  Hoppb-Sstlbb  (ZeiL 
phyaol,  Chcm.,  19,  411 — 421 ;  compare  Duncan  and  Hoppe-Seyler^ 
Abstr.,  1893,  ii,  62,  81). — A  few  experiments  are  recorded  which 
show  the  extreme  slowness  of  diffusion  of  the  atmospheric  gases  in 
water.  This  subject  derives  physiological  iniportaiu  e  trom  the  con- 
sideration of  the  possibilities  of  life  iu  mariue  animals  at  great 
depths.  W.  D.  H. 

Digeatiblllty  of  Fresh  Brewer's  Grains  and  Meat  Meal,  Earth 
Nnt  Cake,  Extracted  Caraway  and  Fennel  Seeds,  Rye  Bran 
and  Dried  Grains,  Rice  Meal,  Cotton  Seed  Meal,  Extracted 
Aniseed,  Cocoa  Nut  Meal, and  Poppy  Cake.  ByG.  Kuhn  and  others 
(Landw.  Versucha-St>tt.,  44,  1 — 187). — The  results  were  obtained  by 
direct  experiments  with  bollocks  durinff  the  years  1873 — 18^.  The 
•mount  and  composition  of  food  and  &cetf,  the  live  w^ht  of  the 
animals,  &c.,  are  g^iven  in  tables.  Ts,  H.  M. 

Digestion  of  iMitrcgenous  Food  Constituents  by  Treatment 
with  Gastric  Juice  and  Pancreas  Extracts.  By  G.  Kuhk  and 
others  {Landxc.  Veisuchs-Stat,,  44,  188 — 256). — Statzer's  method  for 
determiniug  digestibility  consisted  in  snhjectine  the  sabstanee  to  the 
action  of  250  c.c.  of  a  pepsin  solution  (Joum,  J,  Ltmdw,,  1880,  28, 
195  and  435)  for  24  hours.  Experiments  wei-e  instituted  by  the 
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authors  to  aKCcrtain  the  effect,  if  any,  of  varjinn;'  the  amount  of 
pepsin,  the  duration  of  tlie  actiou  aud  the  amount  of  acid.  For  some 
foods  it  was  foand  that  for  every  two  grams,  500  ex.  of  pepsia  sola- 
tion,  to  which  hydrochloric  acid  is  gi^aallj  added  to  the  extent  of 
1  per  cent,  (as  recommended  by  Stutzer)  should  be  employed,  and 
that  tlie  action  should  be  continued  for  at  least  48  hours.  With 
most  foods,  n.s  tho  residues  of  fennel,  anise,  caraway  seeds,  &r.,  the 
action  must  be  prolonged  to  72,  or  even  84  hours.  Foods  not  Iiitherto 
examined  should  be  first  tested  in  order  to  ascertain  whether 
48  hours  is  sufficient. 

Pfeiffer  {Journ.  f.  Landw.,  31,  18B3,  221),  in  experimenting  with 
flheep,  found  that  they  digested  more  nitrogenooa  matter  than  Staiser's 
method  indicated,  and  proposed  the  employment  of  pancreas  solution 
after  pepsin  {Zeit.  phyeiol.  Chem.,  1885,  9,  211).  He  found  li  ^ 
20 — 30  per  cent,  more  nitrogenous  matter  wa??  digested,  and  tiiat  the 
results  then  n]>proximated  more  closely  to  those  ohtfn'ned  with  live 
animals.  Stut/.er  eoncluded  that  the  two  solvents  dissolved  different 
tiiLrugenous  bubstauces. 

Inasmuch  as  it  is  now  shown  that  the  24-hour  treatment  with 
pepsin  solution  was  insufficient,  and  as  Stutzer  himself  showed  that 
a  pancreas  extract  alone  had  not  a  greater  solvent  power  than  pepsin, 
it  seemed  possible  that  the  action  of  pancreas  solution  on  a  substance 
already  treated  with  pepsin  might  be  due  to  the  alkali  employed. 
This  is  now  shown  to  be  the  case  by  comparative  experiments. 
With  liay,  linseed  cake,  and  cotton  cake,  there  was  generally  less 
undissolved  nitrogenous  matter  after  ti'eatment  with  soda  than 
with  pancreas,  and  in  every  case  both  the  pancreas  aud  the  soda 
dissolved  niti^ogenous  matter  left  undissolved  by  pepsin.  In  the  case 
of  ethereal  oil  residues,  the  pancreas  dissolved  considerably  more  than 
the  soda;  this  is  due  to  the  resinous  matters  they  contain,  which  are 
first  attacked  by  soda  and  then  digested  by  the  pancreas. 

When  the  new  im  thod  (more  prolonged  treatment  witli  pepsin) 
was  compared  witb  Stutzer's  method  (successive  treatment  with 
pepsin  and  pancreas)  it  was  found  that  in  twelve  experiments  eight 
gave  higher  results  (undissolved  substances)  with  Stutser^s  method, 
and  four  with  Kuhn^s  method. 

It  is  concluded  t<hat  pepsin  solutions  will  dissolve  all  the  ri  idly 
digestible  nitrogenous  matter  of  foods,  unless,  as  in  the  case  of  am> 
beiliferous  seeds,  there  is  «o,ne  hindrance.  Treatment  with  pancreas 
is  unnecessary,  and  the  use  of  soda  which  it  involves  is  unsafe. 

The  results  of  22  feeding  experiments  with  bullocks  show  the 
correctness  of  this  view,  and  that  the  nitrogenous  matter  of  food 
which  is  not  attacked  by  pepsin  is  completely  separated  in  the 
intestines.  In  artificial  digestion,  any  fnrtner  amount  dissolved  by 
pancreas,  af  ker  treatment  with  pepsin,  is  due  to  the  action  of  the 
aoda. 

The  analytical  results  are  given  in  tables,  showintj  Hie  amount  of 
|>epsin  solution  employed  and  the  duration  of  the  experiments,  Ac. 
The  experiments  were  made  in  1882 — 92.  K.  H.  H. 
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Feeding  and  Reepiratton.  Bzperimente  with  BnUodai  m, 
Tat  Fbrmations  from  Carbohydrates,  and  the  Relattone  of 

Feed  to  the  Elimination  of  Hydrocarbons.  By  G.  Kuun  and 
others  (Latulw.  Versucks-Stat.^  44,  257 — 582). — The  object  of  the 
experiments  was  not  so  mach  to  confirm  or  refute  tho  formation  of 
fat  froT!!  cai'lKfliydratoH  as  to  obtain  general  knowledge  as  to  the  rela- 
tion beiweun  fat  forrnaLiuii  and  food.  As  regai'ds  the  production  of 
fat  from  proteids,  the  results  of  v.  Voit,  and  v.  Pettenkofer,  and 
many  others*  were  snpposed  to  have  established  it^  until  Pfliiger 
recently  (Areh.  Cfes,  Phytiol,  61, 1891,  229)  pointed  out  that  y.  Voit 
attribated  too  low  a  value  for  tiie  nitrogen  of  flesh  and  too  high  a 
value  for  the  carbon.  The  question  of  fat  formation  from  proteids 
must  st  ill  be  considered  uti  open  one.  The  qiiestioTi  of  the  formation 
of  hydrocarbons  is  also  considered,  Tappemer  and  others  having 
maintauitd  that  cellulose  is  not  digested,  or  only  partly  digested  by 
herbivora,  but  that  it  is  probably  entirely  transformed  by  micro- 
organisms into  gaseous  products  of  no  nse  to  the  animal.  The 
&pparatns  employed  in  the  experiments  is  described  in  detail  and 
with  sketches ;  it  consists  of  a  respiration  case,  an  an*angement  for 
measuring  the  air  passing  through  the  case,  instrumeuts  for  estimat* 
ing  the  carbon  in  the  air,  and  a  ventilator  by  means  of  which  a  COa* 
■st&nt  current  of  air  was  passed  through  the  case. 

There  were  foui*  series  of  experiments  with  bullocks.  In  series 
1,  the  food  given  was  hay  and  wheat  starch ;  in  2,  clover  hay,  oat 
etraw,  wheat  starch,  and  wheat;  in  8,  hay  and  starch  meal ;  and  in  4, 
hay,  meat-meal  free  from  fat,  and  starch  meaL 

In  considering  the  i*esults,  it  is  pointed  out  that  a  ration  which 
maintains  an  animal  at  a  constant  weight  does  not  necessarily  keep  it 
in  equilibrium  internally,  since  there  is  always  a  renewal  of  hair,  skin, 
and  hoof  going  on.  Henneberg  estimated  a  daily  loss  of  nitrogen 
(45  grams)  and  carbon  (12'o  grams)  from  hair  falling  off  in 
summer. 

The  results  confirm  the  view  that  the  amount  of  albumin  given  in 
food  controls  the  decomposition,  but  not  the  deposition  of  albumin, 

and  that  any  increase  of  food  over  the  smallest  quantify  required 
gives  rise  to  a  production  of  fat ;  it  is  immaterial  whether  the  excess 
•of  food  is  nitr'>f:^cnou8  or  non-nitrogenous.  Bullocks  fed  with  31"04 
kilos,  of  digtstible  organic  matter  with  a  nutritive  ratio  of  1  :4*5 — 7*2 
deposited  2  04U  kilos,  of  fat,  wliilst  bullocks  with  30  52  kilos,  of 
-digestible  food  with  a  nutritive  ratio  of  1 : 14*0 — 17*4  deposited 
"^'138  kilos,  of  fatb  A  given  amount  of  gluten  may  thus  be  replaced 
by  a  similar  amount  of  starch  without  a&cting  the  amount  of  fat 
-formed.  Within  certain  limits,  fat  production  progresses  approxi- 
mately with  tho  excess  of  food  given.  This  is  shown  by  the  following 
average  results:^ 

OrgUkic  matter  digested.    Fat  depo«ited, 
Means  of  Expt.  1—5..*.     9  10  kUos.  0  446kUo. 

„  6—10....      9-73    „  0-640  „ 

„  11— U....    10-78    „  0-852  „ 

Por  sTery  kilogram  of  starch  meal  in  excess  of  food  aotoaUy 
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Toqoired  there  will  be  »  deposition  of  ftboat  0*2  kilo,  of  fat :  how  mnch 
of  this  fat  ig  formed  directly  from  starch  and  how  much  (through  tho 
saying  effect  of  starch)  from  the  fat  of  the  food,  and  from  deoom*- 
posfvl  albumin  remains  undecided.    The  experiments  show  con- 

clusively  that  fat  is  formed  from  starrii  meal. 

As  regai'ds  the  production  of  hjtirocarbons,  there  was  always  a 
certain  amount  of  gaseous  hydrocarbon,  bat  not  in  anything  like  the 
quantity  to  be  expected  according  to  Tappeiner's  resnlts.  Kitrogenons 
food  does  not  seem  to  prodnce  hydrocarbons  to  any  extent,  if  at  all, 
but  starch  and  other  non-nitrogenous  foods  seem  to  give  rif^c  to  their 
foTTTiition  to  ;iV»niit  fhe  samp  ox  font  as  cellulose  ;  that  colluloso  is 
practical ly  as  nutritive  as  starcli.  and  the  so-called  non-nitrogenous 
extracts,  and  there  is  no  reason  at  all  why  ita  nutritive  value  should 
be  called  in  question.  The  conditions  of  the  experiments  nia<le  it 
impossible  to  ascertain  whether  fat  when  nndcrgoiug  change  in  the 
intestines  yields  any  hydrocarbon.  £L  M. 

Putrefaction  of  Proteid  in  the  Intestine.  By  K.  ScHxm  (ZeiL 

physiol.  Chem.,  19,  378—400  ;  401— 410).— The  first  paper  relates  to 
the  influence  of  milk,  kephir,  and  cheese  on  intestinal  putrefaction. 
That  milk  exerts  an  anti-putrefactive  infl nonce  is  well  known, 
although  observers  differ  as  to  the  constituent  to  which  milk  owes 
this  property.  The  criterion  of  the  amount  of  patrefaction  takeu  is 
the  quantity  of  ethereal  hydrogen  sulphates  in  tne  urine.  Jndged  by 
this  standard,  cheese  lessens  putrefaction.  This  effect,  however,  is  not 
produced  by  casein,  and  the  lactose  is  held  to  be  the  responsible 
agent  in  cheese  as  well  as  in  milk  ?ind  kephir. 

The  second  paper  relates  to  the  iutiueuce  of  hydrochloric  acid  on 
putrefactive  processes.  Administration  of  the  acid  in  dogs  produced 
uo  result]  but  in  men  it  lessened  the  output  of  ethereal  hydrogen 
sulphaiea.  This  ^fferenoe  of  action  in  the  two  animals  is  considered 
to  be  due  to  the  fact  that  the  acid  in  the  f^aatrio  juice  of  the  dog  is- 
already  present  in  sufficient  quantity  to  produce  a  maximum  effect. 

W.  D.  H. 

Fats  of  Hnmsn  WXk,  By  B.  Latks  (Zeit,  phynol  Ohem^  19, 
369 — 377;  compare  Bnppel,  this  vol.,  ii,  326). — The  fat  of  human 
milk  is  Tery  poor  in  volatile  acids  and  acids  soluble  in  water,  bot 
rich  in  unsaturated  acids.   The  fat  contaiued 

1*4  per  cent,  of  volatile  acids. 
1*9       „  acids  soluble  in  water. 

49'4      „         unsaturated  acids. 

The  volatile  acids  contain  about  equal  quantities  of  caproie,  caprylic, 
and  capric  acid,  and  the  merest  traces  of  butyric  acid.  The  acids 
mainly  present  are  palmitic,  stearic,  and  oleic  acids  (ns  is  usual  in 
animal  fats),  and  one  or  more  acids  of  lower  molecular  \veiLfht,  prob- 
ably uiyristic  acid.  The  melting  point  of  these  fatty  acids  lies 
between  37°  and  89%  of  the  fat  itself  30—31%  There  are  therefore 
importaWt  differences  in  the  fats  of  cow's  milk  and  of  human  milk. 

W.  D.  H. 
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Carbohydrates  of  Normal  Urine.  By  K.  Baisch  (Zdf.  physioL 
€hem.,  19,  339—368;  compare  Abstr.,  1803,  ii,  o42).~The' two 
carbohydra-les  in  normal  urine,  identified  by  a  very  complete  exatnin- 
ation  of  their  reactions  aod  properties,  are  glaoose  and  a  deztrin-lilce 
Bnbstance  (aolmal  gum).  The  quantity  of  glucose  aTerages  0*005 
per  cent*,  and  of  total  carbohydrate  reckoned  as  glnoose  alwnt  twice 
that  amount. 

There  appears  also  to  be  a  small  quantity  of  a  third  rednoin^ 
carbohydrate,  which  was  not,  however,  satisfactorily  identided. 

W.  H-  D. 

Saroolactic  acid  in  Pathological  Urines.  By  E.  SchUtz  {ZeiL 
physiol,  Ohem.,  19,  482— 487).— The  detection  of  small  onantLtiee  of 
■aroolaotio  acid  added  to  the  nrine  is  qnite  feasible.   The  method 

employed  is  described. 

Morbid  urines  from  30  patients  suffering  from  a  variety  of  diseases, 
«omo  of  -vviiich  provions  observers  have  stated  lead  to  the  excretion  of 
sarcoiactic  acid,  were  examined  always  with  negative  results, 

A  rrystalline  compound  of  zinc  was,  however,  obtained,  which 
might  be  mistaken  for  zinc  sarcolactate ;  but  auaiysia  showed  it 
eonld  not  be  snch ;  moreover,  it  contained  nitrogen.  The  chief  snb- 
etance  present  in  the  ctystals  is  considered  to  be  sine  hydroxyphenyl- 
aoetate,  or  a  mixture  of  this  with  sine  hydrozyphenylptopionate ; 
perhape  hippnric  acid  is  present  also.  W.  D,  H. 

Action  of  definitely- related  Chemical  Compounds  on 
Animals.  By  W.  Gibbs  and  E.  T.  Reicukrt  (Arn^r.  Ohfm.  16, 
443—449;  compare  Abstr.,  1890,  280,  813,  1018  ;  and  1891,  1280  and 
1393). — Being  obliged  to  abandon  this  investigation,  the  authors 
propose,  in  this  and  succeeding  papers,  to  recapitnlate  and  summarise 
the  results  they  have  obtained. 

Startinc:  from  phenol,  the  anthers  find  that  the  substitution  of 
hydroxyl  for  hydruf^en  atoms  does  not  mitterially  change,  bnt  intensi- 
fies, the  physiologncal  action,  although  position-isomerism  exerts  also  a 
marked  influence  on  intensity  and  sometimes  even  on  the  character  of 
the  action.  With  the  phenols,  those  having  the  greatest  reducing 
action  have  generally  the  greatest  physiological  action.  The  substi. 
tntion  of  alkyl-radicles  for  hydrogen  changes  the  mode  of  physiolo- 
gical action.  The  Rubstitntion  of  the  nitro-gronp  for  hydrogen  tends 
both  to  change  and  intensify  physiological  action.  With  mononitro- 
phenols,  the  action  is  mainly  on  the  circulation,  and  hardly  at  all  on  the 
nrrvous  system,  and  increases  from  the  ortho-  to  the  para-conipound. 
Farther  hubntitntion  of  nitio-groups  iucreajies  tho  intensity  of  action. 
The  nitrobenzenes  are  somewhat  similar  in  action  to  the  nitrophenols, 
bat  less  powerful.  The  nitranilines  all  stimulate  the  peripheral  ends 
of  the  vagi  aod  alter  the  hiemoglobin  of  the  blood,  bnt  have  little 
action  on  the  nervous  system,  so  that,  in  this  case,  the  action  of 
aniline  (mainly  nervous)  is  completely  changed  by  the  introduction  of 
the  nitro-grou{).  Jn  tic  t i  lnidines,  the  result  of  the  introdnrf ion  of 
methyl  in  the  auiiiue  is  somewliat  similar  to  that  of  the  nitro-group, 
reducing  very  much  the  action  on  the  nervous  system,  and  much  in- 
creasing that  on  the  vascular  system.  L.  T.  T. 
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Pbyslologioal  Action  of  Qydrasine  and  Dlbenioyldiandde* 

By  P.  BORIMOW  (Zeit.  phytiol.  Chem.,  19,  49^— ^10).— Curtins 

showed  that  hydrazine  unites  firmly  with  aldehyde  gfoiips.  Hance 
it  is  important  to  investigate  its  action  on  the  orn^nism.  Loew 
(Abstr.,  IWl,  has  shown  that  it  rapidly  kills  s^^edlings,  fungi, 

and  infusoria.  In  the  present  experiments,  it  wa.s  hiibcutaneously 
injected  in  dogs.  In  small  doses  (0  05  giam  of  the  hydrazine 
suphaie  per  kilo,  of  body  weight)  it  product  8li|^bi  etimiiUlrioii ;  in 
large  doses  (O'l  gram  per  HIo.)  the  stage  of  stimvlation  was  more 
intense,  and  followed  by  depression,  ending  in  coma  and  death  in  two 
days.  Given  by  the  month,  it  produced  salivation  find  sickness. 
The  heart  went  more  quickly  at  first,  then  slowed  i^iadually  and 
became  in*egular.  The  respiratory  movements  reminded  one  of 
asthma.    The  temperature  of  the  body  sinks. 

The  nrine  was  strongly  acid,  and  contained  small  quantities  of  tbe 
nnchanged  bjdraaine,  a  small  amonnt  of  albnmin,  in  one  case  bile 
pigment,  and  in  most  cases  considerable  quantities  of  allantoin.  Tho 
salivn,  which  is  abundant,  also  contained  allantoin. 

At  the  autopsy,  the  most  marked  sign  found  was  hyperemia  of  the 
intestine,  liver  and  kidneys. 

Three  experiments  were  made  with  bibenzoylhydrazine ;  its  toxic 
effect  IS  about  five  times  weaker  than  that  of  hydraaine.  The 
symptoms  differ  somewhat  from  thoee  produced  by  hydrasine.  In 
one  experiment,  allantoin  was  found  in  the  urine.  The  cause  of  the 
excretion  of  allantoin  is  considered  to  be  disordered  metabolism  pro- 
duced in  the- liver,  so  that  uric  acid  is  not  formed  there  normally. 

W.  D.  H. 

Fhyaiologloal  action  of  the  Compounds  of  the  Gooauio 
Series.  By  P.  Ebrlich  and  A.  Einhobn  (Ber.,  27, 1870^1873).-- 
Cocaine,  in  addition  to  its  action  as  an  ancesthetic,  produces  a  ▼eiy 
marked  change  in  the  liver,  which  is  characterised  by  a  great  in- 
crease in  the  volume  of  that  organ  and  a  specific  degeneration  of  the 
liver  cells  (Efn  lich,  Dent.  med.  Woch.^  1890,  No.  32).  This  property 
is  not  possessed  by  ecgonine,  its  ethers  or  beuzoylecgoniue,  whei'eas 
the  ethers  of  bensoylecgonine  (Falck,  Inaugural'JHsa,  Kidf  1886) 
and  the  ethers  of  deriyatives  of  ecgonine  containing  other  acid 
radicles,  such  as  isatropyl,  cinnamyl,  phthalyl,  ])henjlacetyl,  &c,, 
act  on  the  liver  in  the  same  way  as  cocaine  itself.  Of  all  these 
compound?-,  only  the  |»lieuylacctic  derivative  is  an  auaMthetic,  and 
the  same  relations  hold  for  the  ti-cocaines. 

Orthochloro-  and  metanitro-derivatives  of  both  I-  and  (2-coea'ine 
have  but  little  auBBsthetxc  action  but  produce  the  chaiaeteristic  effect 
on  the  liTer,  whilst  the  metamido^compounds  are  devoid  of  both  these 
properties.  The  metahydroxy-derivatives  occupy  an  intermediate  posi- 
tion, having  a  very  slight  anaesthetic  action,  and  only  producing  the 
characteristic  action  on  the  liver  in  large  doses.  When  the  acetyl-  or 
bcnzoyl-group  is  introduced  into  the  amido-irioup  of  the  ainido- 
cocuiiie»,  the  substances  obtained  act  on  the  liver  but  are  not  aua^s- 
thetics,  whOst  the  cocaine-urethanM  are  much  more  powerful  anes- 
thetics than  cocaine  itself,  and  also  have  the  characteristic  action  on  the 
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liver.  On  the  other  hand,  metabenzenesulphaTnido-fZ-cucaine  and  d- 
coca'inecai'bamide  have  no  aniesthetic  effect,  so  that  this  property  does 
not  nmply  depend  on  the  neutralisation  of  the  hasio  amido-group  bj 
an  aoid  radicle.  The  oolonring  matters  derived  from  <i*oooaIne  naTe 
^80  l>een  examined  ;  (2-cocaineazodimethylaniIine  hjdzodiloride  only 
prodoces  extremely  slight  anaesthesia,  whereas  <f-cocameazo-at-naph» 
thylamine  hylrochloride  is  an  ancesthetic,  but  docs  not  net  on  flic  liver. 
The  norcocaiiieH  have  a  more  powerful  ancesthetic  action  tlinn  fho 
cocaines  tliemBelveSjand  also  act  on  the  liver,  but  they  are  much  more 
violent  poisons. 

The  oomponnds  of  cocaine  with  methylio  iodide  possess  none  of  the 
oharaeteristio  physiologictd  properties  of  the  cocaines. 

The  power  of  producing  axuesthesia  is  by  no  means  confined  to  the 
alkaloids  of  the  cocaine  series,  since  it  is  common  to  many  benzoyl 
and  other  derivatives  of  alkaloids,  which  will  form  the  subject  of 
farther  commanications.  A.  H. 


Ohieiiustry  of  Vegetable  Pliysioiogy  and  Agriculture. 


Composition  of  Yeast.  By  P.  Glichabd  (Bull.  Soc.  Chim.,  [3]^ 
11,  230^299}.— See  this  vol.,  ii,  395. 

€k>zuititxi6nt8  of  the  Nodes  and  Intemodes  of  the  Sugar 
Cane.    By  J.  L.  Beeson  (Amer.  Ckem.     16,  457 — 464).— It  being  a 
belief  amon^  stigar  planters  that  the  iiodcs  (joints)  of  the  sugar  cano 
are  the  main  source  of  the  reducing  sugars  contained  in  tlic  expressed 
juice,  the  author  has  investigated  the  subject.    Tlie  nodes  and  inicr* 
nodes  of  a,  ripe  growing  caues,  6,  dead  caucs  in  varyiug  stages  of 
decay,  and  c,  canes  where  the  node-eyes  were  in  different  stages  of 
development  or  germination  were  examined.   The  results  obtained 
were  as  follows.    The  juice  expressed  from  the  nodes  of  the  cane  is 
quite  different  from  that  of  the  intemodes.    That  from  the  nodes  is 
highly  coloured,  gives  a  heavy  precipitate  with  basic  lead  acetate, 
and  a  heavy  coa^^ulam  on  boilin<,' j  that  from  the  intcrnodcs  is  clear, 
light  in  colour,  gives  only  a  snmll  precipitate  with  lead  acetate,  and 
no  appi*eciable  coagulum  on  boiling.    The  juice  from  tlie  nodes  con- 
tains markedly  less  (in  ripe  growing  canes  from  about  one-half  to 
one*tenth)  reducing  sugars,  more  solids  not  sugars,  and  more  coagn- 
lable  substances.    The  fibre  of  the  nodes  contains  more  proteids,  and 
more  insoluble  carbohydrates  not  sugai*s,  which  readily  pass  into 
reducing  sugars.    As  the  cane  deterioratcR  (decays),  rcducinc;"  sugars 
are  formed  moi*e  rapidly  in  tlie  nodes  than  in  the  intemodes,  and 
probably  glucose  is  the  first  visible  pixiduct  of  plant  assimilation  by 
the  youQg  cane.    The  author  believes  that  these  facts  can  be  best 
esplained  hy  the  hypothesis  that  the  physiological  function  of  the 
node  in  the  cane  is  similar  to  that  of  the  seeds  in  fiowering  plants, 
namely,  to  store  food  in  the  region  of  the  germinating  eye  for  the 
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use  of  the  joang  plant  before  it  has  taken  sofficieut  bold  of  the  eartb 
to  draw  RDstenance  from  the  atmosphere  and  soil.    This  bjpoihesia  u 

confirmed  hy  the  fact  that  the  isolated  nodes  of  the  sugar  cane  when 

planted  will  germinate  and  grow  to  maturity.  If  this  hypothesis  is 
correct  in  the  case  of  the  caue,  it  may  be  true  ai&o  in  the  case  of 
other  plants  which  propagate  fi-om  the  nodes.  L.  T.  T. 


Analytical  Chemistry. 


Detection  of  Hydrochloric  acid.    By  A.  Villiers  and 

Fayolle  (Compf.  rend.,  118,  n.V2^11.H,  and  120 4— 1206).^The 
method  is  based  on  the  fact  that,  with  an  acid  solution  of  ariiline, 
iodme  produces  no  apparent  reaction,  or  yields  a  colourless,  s  >la.ble, 
substitution  derivative,  bromine  forms  a  white,  insoluble,  substitution 
derivative,  whilst  chlorine  forms  prodncts  which  are  black,  and  in* 
solable  with  a  large  proportion  of  the  gas,  and  with  a  small  propor- 
tion are  violet-red  when  warm,  and  bine  when  cold,  giadnallj 
changing  to  red. 

The  aniline  solution  whilst  nnid  most  not  contain  a  large  quantity 
of  an  inorganic  acid.  The  ioilowing  solution  answers  well,  and  can 
be  kept  unchanged  for  a  long  time  in  yellow  glass  tlasks  ;  colourless 
satnrated  aqueous  solntion  of  aniline,  400  c.c. ;  glacial  aoetio  acid, 
100  C.C. 

The  liquid,  previously  concentrated  or  diluted  to  10  cc,  is  placed 
in  a  small  flask,  and  5  c.c.  of  a  mixture  of  equal  volumes  of  sulph- 
uric acid  and  water  is  added,  and  then  10  c.c.  of  a  saturated  solution 
of  potassium  permanganate.  The  llask  is  gently  heated,  and  the  ^ras 
evolyed  is  passed  into  3 — o  c.c.  of  the  aniline  solution  contained  in 
a  tube  snrronnded  by  oold  water.  The  reaction  will  detect  0  001  gram, 
or  eyen  0'000-5  gram,  of  hydrochloric  acid  when  mixed  with  1000  parts 
of  bromine  or  iodine,  but  the  presence  of  a  considerable  quantity  of 
bromine  reduces  the  delicacy  of  the  reaction,  in  conseqaenoe  of  the 
formation  of  bromine  chloride. 

In  presence  of  bromine,  the  halo<,a!ns  nro  preei[)itated  in  the  turm 
of  silver  salts,  and  the  precipitate  is  digested  for  some  time  with  a 
mixture  of  10  vols,  of  water  and  ]  vol.  of  ammonia  solution.  Silver 
iodide  is  not  dissolved  at  all,  silver  bromide  is  dissolved  onljr  very 
slightly,  whilst  the  silver  chloride  is  dissolved  more  or  less  completely. 
The  reduction  of  the  filtered  liquid  by  means  of  zinc  or  magnesium 
and  an  acid,  docs  not  give  very  satisfactory  results,  and  it  is  best  to 
expel  the  ;niinionia  completely  by  boilin*:.  and  then  add  hvdro<:fen 
f^ulpliide.  The  hltrate  is  afterwards  boiled  and  concentrated  to 
10  c.c. 

Ordinary  corks  should  not  be  used  in  the  construction  of  the  appa- 
ratus, and  the  oxidation  should  take  place  in  a  flask  provided  with  a 
jglass  stopper,  and  with  a  delivery  tube  attached  by  f  osion. 
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When  cjauides  are  present,  cyanogen  chloride  maj  be  formed,  but 
Lyaiucyanic  acid  )b  easily  expelled  by  heating  with  dilute  sulpbaric 
acid.  In  the  case  of  complex  Gjmidea,  the  liquid  mnet  first  be  dis- 
tilled with  sulpbnrio  add  until  vaponrs  of  the  latter  begin  to  pass 
over,  mixed  with  water,  and  ajjain  distilled,  the  two  distillates  being 
Afterwards  mixed,  and  concentrated  by  evaporation. 

When  the  halogens  are  not  precipitated  as  Kilver  salts,  ammoniuni 
fialis,  if  present,  may  interfere,  in  consequence  of  their  well  known 
reaction  with  chlorine.  Ammonium  compounds  can,  however,  easily 
lie  expelled.  C.  H.  B. 

SBtimation  of  Sulphur  in  Pyrites.   By  T.  S.  Gladding  (J. 

Amer.  CJiem.  Soc.^  16,  398 — 404). — The  autlior  recommends  the  fol- 
lowing process.  1  Lrivim  of  the  finely  powdered  and  diied  ore  is 
introduced  mUi  a  buaker  and  mixed  with  10  c.c.  of  bromine  solution 
^50  c.c.  bromine,  78  grams  potas^iium  bromide,  in  500  c.c.  of  water),  . 
and  allowed  to  remain  10  minatet  in  the  oold,  when  10  o.o.  of  nitrio 
jioid  is  added.  The  beaker,  which  mvst  have  a  glasa  cover  on  it^  ia 
put  into  a  water-bath,  which  is  then  slowly  heated  to  boiling;  when 
4Bolation  is  efTeeted,  the  liquid  is  evaporated  to  dryness.  The  contents 
nro  moistened  a\  ith  10  c.c.  of  hydrochloric  acid,  the  cover  \n  once 
more  put  on,  and  when  violent  action  has  ceased,  the  whole  i.s  es'apo- 
rated  to  dryness  Oiice  more ;  the  i*esidne  is  now  moistened  with 
1  c.c.  of  hydrochloric  acid,  and  then  digested  with  i>0  c.c.  of  hot 
water  nntil  completely  dissolved.  The  filtrate  is  precipitated  hot, 
ivith  a  slight  excess  of  ammonia,  the  precipitated  ferric  hydroxide  is 
washed  six  times  with  hot  water,  and  the  filtrate,  after  adding  a 
slight  excess  of  hydrochloric  acid,  is  precipitated,  while  boiling,  with 
barium  chloride  solution  (10  per  cent.). 

The  ferric  hydroxide  may  retain  a  trace  of  sulphuric  acid,  but  this 
may  be  recovered  by  dis^olvinJ^  it  in  dilute  hydrochloric  acid  and  pre- 
cipitating with  barium  chloride.  One  filter  will  do  for  the  two 
precipitates.  L.  de  K. 

Colorimetric  Estimation  of  Ammonia.  Bv  L.  Ti.osvay  di 
Nagv  Ilosva  {Dnll.  8oc.  Chim.,  [^1,  11,  l21(>— 226).— The  author 
rocomniends  the  employment  of  Woltt  s  ( Dlorirncter  for  t  hr  csfifTttitiori 
ot  2>mali  qnantitit's  of  ammonia.  FronituodorJl's  meiiiod  is  the  in-st 
for  the  coluiiuietric  detei  nuuation  of  nitrous  acid  ;  the  estimation  of 
nitric  and  nitrous  acids  by  redaction  to  ammonia  by  distillation  with 
metallic  iron,  is  only  accurate  if  the  iron  is  pure.  Full  directions  for 
carrying  ont  the  varions  operations  are  given.  W.  J.  P. 

A  Wet  Method  for  Estimating  Nitrogen  in  Nitrates  and  in 
Nitro-  and  Nitroso- Compounds.  By  M.  Kkl(;lr  {Ber.^  27, 
1633 — ir>35). — 0'2^ — ()  gram  of  the  anbstance  to  be  analysed  is  mixed 
witli  2U  c.c.  of  water  (or  of  alcohol,  it  it  is  iuhuiuble  in  water),  10  c.c. 
of  a  strongly  acid  solution  of  stannous  chloride  in  hydrochloric  acid, 
And  1*5  gram  of  tin,  best  obtained  by  precipitating  a  solntton  of  stan- 
nous chloride  with  ziuc.  The  mixture  is  heated  with  a  small  flame 
until  all  colour  has  disappeared  and  the  tin  is  entirely  dissolved.  It 
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is  tliezi  oooled  (or  iiie  alcohol^  if  any  was  used,  is  evaporated),  treated 

with  20  c.c.  of  strong  sulphuric  acid,  and  heated  until  copioaa  ftunet 
of  BQlpbaric  acid  are  evolved.  In  the  case  of  a  nitrate,  it  is  now  only 
necessary  to  mate  the  solntion  alkaline  and  distil  off  the  ammonia. 
In  the  caso  o£  a  nitro-  or  nitroso-componnd,  an  ami  hi-dcri rati ve  will 
now  be  present,  and  this  must  in  \>l'  oxidised  as  deBcrihed  in  this 
vol.,  ii,  258  (where  0*2— 0*8  is  a  misprint  for  0*2 — 0  3  gram).  The 
results  are  accnrate.  If  the  snhstanoe  is  volatile  with  steam  in  acid 
solntion,  it  must  he  heated  verT  gently  on  the  water  bath  with  the  tin 
and  stannons  chloride  until  the  reduction  is  complete.  It  ia  eveii 
better  to  carry  out  the  reduction  in  a  sealed  tnbe  at  100°* 

C.  F.  B 

Estimation  of  very  small  Quantities  of  the  Nitrogen  acids. 
By  G.  LuK'-tE  and  A.  Lwokf  (ZciL  anyw.  Chein.,  1894,  845 — 350). — 
Estimation  oj  Isitric  acid. — This  may  be  accui-ately  elfected  by  a  colori- 
metric  test.  0*2  of  brncine  is  disBolved  in  100  c.c.  of  pure  sulphuric 
acid.  0*0721  gram  of  potassinm  nitrate  is  dissolved  in  100  o.c.  of 
water  and  10  c.c.  of  this  is  diluted  to  100  c.c.  with  strong 
sulphuric  acid.  1  c.c  tA  the  nitrate  solution  to  be  tested  is  mixed 
with  1  c.c.  of  the  brncine  solntion  and  diluted  with  sulphuric  acid 
to  oU  c.c;  a  red  colour  makes  its  appearance,  but  cannot  be  taken 
advantage  of.  The  contents  are  teuipui-arily  put  into  a  beaker  anci 
heated  to  70 — 80°,  which  will  change  the  colour  to  a  permanent 
greenish-yellow.  Trial  experiments  are  now  made  with  the  standard 
nitrate  solution,  until  the  same  tint  is  obUiined,  when  the  operation  is 
finished.  Gontraiy  to  general  belief,  the  reaction  is  not  interfered 
with  by.  the  presence  of  a  nitrite. 

Efttimation  of  Nitrous  and  in  Comnifrrial  Sulphuric  acid. — 1  c.c.  of 
Griess's  reaL''<'Tit  is  put  into  each  of  a  pair  of  Xesslerizing"  tubes  and 
mixed  wiih  40  c.c.  of  water  and  5  grams  oi"  sodium  acetate.  To  the 
contents  of  the  iirst  tnbe  1  c.c.  of  the  suspected  acid  is  added  and  ta 
the  other,  without  delay,  1  c.o.  of  a  standard  nitrite  solntion,  prepared 
by  dissolving  0*0493  gram  of  pure  sodium  nitrite  in  100  e.c.  of  water 
and  diluting  10  C.C.  of  this  to  100  c.c.  with  pure  solphurio  acid.  The 
reddish  colours  may  be  compared  after  any  convenient  time,  but  it  is 
best  to  wait  five  minufos. 

Tiie  authors  pi-eparo  Griess's  rencrfTDt  as  follows  : — 0*1  gram  ol 
-vvliite  a  naphtliylamine  is  boiled  for  15  minutes  with  100  c.c.  of  water 
and  mixed  with  5  c.c.  of  glacial  acetic  acid.  The  solution  is  then 
mixed  with  1  gram  of  snlphantlic  acid  dissolved  in  100  co.  of  watefi 
and  the  mixtore  preserved  in  a  well  corked  bottle.  If,  in  course  of 
time,  it  should  become  rather  too  red,  it  may  be  decolorised  by 
shaking  it  with  zinc  dust.  L.  ns  K. 

Estimation  of  Phosphoric  acid.  By  S.  W.  Juunson  (J.  Amrr. 
Chem.  Soc.y  16,  4(j2 — lo5). — The  author  states  that  although  the 
ciircUe  method  generally  gives  good  results,  this  is  only  caused  by  s 
fortunate  compensation  of  errors,  the  magnesia  precipitate  being  con- 
taminated with  lime  and  also  with  iron  miuI  alumina,  whilst  the  filtrate 
retains  notable  quantities  of  phosphoric  acid. 

As  regards  the  molybdate  precipitation,  the  process  generally  gim 
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resalis  irbicb  are  too  higb,  and  if  an  effort  be  made  to  prevent  ibis  hy 
Adding  more  nitric  acid  the  Tesnlts  will  be  too  low^  anless  the  filtrate- 
is  Inrther  digested  with  more  molybdate  eolation.  L.  DB  K. 

Estimation  of  Silica  in  Blast  Furnace  Slag.  Bj  P.  W.  Sfimvb 
(./.  Amer.  Chem.  Soc.,  16,  501— 502).— The  anthor  points  oat  that 
Bpinel  is  not  decomposed  by  the  usual  alkali  carbonate  fnsion,  and 
I'emaina  in  consequence  with  the  silica.  It  is,  therefore,  never  safe  to- 
omit  the  treatment  of  the  weighed  silica  with  saiphnrio  and  hydro* 
fluoric  to  ascertain  its  pnrity. 

Spinel  may  be  detected  by  repcat-edly  boiling  slug  with  hydrochloric 
and  hydrofluoric  acids,  followed  up  by  boiling  with  sodium  cai'bonate.^ 
It  is  then  leit  behind  as  a  crystalline  powder.  L.  de  K. 

BonroM  of  Brror  in  Potash  EBtimations.   By  N.  Robixsoit 

(J,  Ami&t*  Chem.  Soc.t  16,  364 — 37'2). — The  determination  of  potash 
in  commercial  potash  salts  or  fertilisers  is,  as  yet,  in  a  somewhat  un- 
satisfactory state.  The  nnthor  points  out  a  few  sources  of  error.  In 
the  Lindo- Gladding  process,  lor  instance,  en-or  is  iuLi"oduced  by  the 
action  of  the  solution  of  ammoninm  chloride  on  the  precipitated 
potaeeiam  platinocbloride,  a  ebgbt  double  decompoaition  taking  place^ 
i>ome  potaennm  going  into  solution  and  a  coiresponding  amonnt  of 
wnmoninm  passing  into  the  precipitate. 

In  the  Stassfiirt  or  German  method  of  analysis,  the  sulphates 
which  are  pi-esent  arc  decomposed  by  means  of  barium  chloinde;  the 
antlior  calls  attention  to  tiie  large  amount  of  potassium  which  is  carried 
down,  by  occlusion,  as  he  calls  it,  by  thebarinm  sulphate,  and  is  not 
completely  removed  by  washing.  L.  DB  K. 

Electrolytic  Analyaes.  By  F.BtfDOEiF  (Zeit.  angw.  Chem.,  18D4,. 
^88— 3^9).— The  present  paper  (compare  Abstr.,  1893,  ii,  305,  391  > 
deals  mainly  with  the  separation  of  mercury  from  other  metals. 

Mercury  j'rorn  Cadmium. — The  liquid  is  mixed  with  2  c.c.  of  nitric 
acid  (sp.  ^r.  1*2)  and  diluted  to  12U  c.c.  It  is  then  electrolysed  with 
two  If  eidinger  cells.  If  the  cadminm  largely  preponderates,  5  c.c.  of 
acid  is  add^.  After  about  eight  hours,  the  mercury  will  have  com- 
pletely separated. 

Mercnnj  from  Zinc. — The  metals  may  be  in  the  form  of  chlorides  or 
nitrates.  The  neutral  solution  is  mixed  witli  1  c.c.  of  nitric  or 
10  drops  of  suljdiuric  acid,  diluted  to  120  e.c,  and  electrolysed  with 
two  or  i  liree  cells.    If  four  cells  be  used,  some  ziuc  is  also  deposited. 

Mercury  from  Iron. — The  liquid  is  mixed  with  4—5  drops  of  snlph* 
nric  acid,  diluted  to  120  cc,  and  electrolysed  with  two  or  three  cells. 

Mercury  from  Nickel. — ^Tbe  liquid  is  mixed  with  6  drops  of  sulph- 
uric acid,  diluted  to  120  c.c,  and  electrolysed  with  two  or  three  cells. 
The  mercury  is  completely  precipitated  in  the  course  of  a  night. 

Mt  rriinj  ] rom  Mangnnrne. — The  liquid  is  mixed  with  3  drops  of 
10  per  cent,  sulphuric  acid,  diluted  to  120  c.c,  uud  electrolysed  with 
two  cells.  The  amonnt  of  manganese  sbould  not  exceed  0*03  gram, 
otherwise  it  will  not  firmly  adhere  to  the  +  electrode.  It  separates 
as  bydrated  manganese  dioxide.  L.  ob  K. 
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Valnaticni  of  Zino  Dost  By  0.  Bach  {Zeit.  angw,  Cheni*,  1894, 
291 — 292). — 1  ffram  of  the  sample  is  placed  in  a  flask  containing  a 
little  water  and  a  small  cylinder  filled  with  a  snfficicncy  of  Bolphario 

acid  ;  the  fiask  is  fitted  with  a  donbly  perforntefl  india-rubber  cort. 
'through  which  pass  two  glass  tubes  bent  at  right  angles,  one  of 
which  reaches  nearly  to  the  bottom  of  the  flask,  and  is  in  cnu t;i  ction 
with  a  carbonic  anhydride  apparatus,  whilst  the  other  is  connected 
with  a  delivery  tube  leading  to  a  burette  filled  with,  and  standiiiff 
'O^er,  10  per  cent,  aqueous  ma.  Carbonic  anhydride  is  first  pnsnfirt 
until  all  the  air  has  been  expelled,  and,  after  oonneoting  the  delmrj 
tnbe  with  the  burette,  the  aulphuio  aoid  is  made  to  run  into  tbe 
flask.  After  the  action  has  ceased,  more  carbotiic  nnbydride  is  passed, 
until  the  vohimc  of  ^as  in  the  burette  no  ioiigfer  increases  ;  the 
burette  in  tran-ferred  to  a  large  cylinder  filled  with  water,  and,  after 
levelling,  the  vulum©  of  hydi-ogen  is  read  off  and  corrected  for  tem- 
perature and  pressure.  Tbe  cakmlation  may  be  avoided  by  using 
Dietrich's  tablee.  L.  di 

Analyaes  of  Zine,  Zino  Dust,  ZIno  Ores,  Ae,  Bj  F.  Mbtsr 

(ZeU,  angw.  Chem,,  1894,  391— 395).— £«fmal«m  of  Zinc  in  Ores,— 
0'5  gram  of  the  dry,  powdered  sample  is  treated  as  usual  with  10  OjO. 
of  nitrohydrochloric  acid,  and  after  the  excess  of  acid  has  been  ex- 
pelled by  heat,  the  residue  is  taken  up  with  10  c.c.  of  bihvdrated 
sulphuric  acid  and  heated  until  sulphuric  fumes  appear,  so  as  to 
separate  the  lead.  When  cold,  the  mass  is  dissolved  in  GO — S'J  c.c.  of 
hot  water,  and  boiled  with  10  c.c.  of  solution  of  sodium  thiosiilphate 
(1—8)  to  precipitate  any  copper,  cadmium,  Ao.i  after  filtering,  any 
iron  is  oxidised  by  adding  5  o.c.  of  nitric  acid,  and  tbe  liquid  is  ooiled 
to  better  separate  the  sulphur.  Iron  and  alumina  are  now  precipi- 
tated by  tbe  addition  of  30  c.c.  of  ammonia,  and,  wben  cold,  20  c.c.  of 
bromine  water  is  added  to  remove  any  manganese.  The  precipitate 
is  collected,  redissolved  in  acid,  and  reprecipitated  with  nmraonift 
and  bromine  water  to  Tree  it  from  zinc;  the  united  filtrates  are  then 
made  up  to  500  c.c,  and  an  alic^uot  part  titrated  with  sodium 
sulphide  (Schaffner's  process). 

The  process  in  also  applicable  to  tbe  analysis  of  spelter,  zinc  fame, 
zinc  dust,  and  zinc  white.  Sulphur  is  best  estimated  by  Laoge's 
process  (oxidation  by  nitric  acid  and  potassium  chlorate,  removal  of 
iron  by  ammonia,  and  precipitation  of  the  salpbario  acid  by  barium 
chloride).  L.  i>e  K, 

Analytical  Properties  of  Iron  Phosphide  and  Phosphate.  By 

L.  M.  T)ex\is  and  B.  S.  Cushman  {J.  Aynrr.  Chem.  Soc,  16,  477—485). 
— The  authors  prepared  iron  phosphide  by  decomposini,''  frri-ous 
chloride  at  a  red  heat  by  hydrooren  pho.sjyhide.  Contnii y  to  expecta- 
tion, the  product  gave  analytical  results  corrcapoiidiog  with  the 
formula  FeP,  and  not  FcaP^.  It  has  been  pi-opoeed  to  effect  tbe 
separation  of  iron  phosphide  from  iron  phosphate  by  means  of  a 
current  of  chlorine  at  a  white  beat,  bnt^  although  this  method  behaves 
admirably  for  the  simple  sabetances,  the  aathors  found  it  qaito 
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ttzifliiited  for  m  analysis  of  a  mixture.  (Hher  meihods  of  analyisifr 
were  also  found  to  be  nnsatisfaotory.  L.  Ds  K» 

Estimation  of  Nickel  by  means  of  Mercnrlo  Ammonium 
Cyanide.  By  F.  W.  Schmidt  (i?er.,  27,  1624—1027;  compare  this 
vol.,  ii,  160). — The  solatioii  of  nickel  salt  is  mixed  with  araraoninin 
nitrate  m  excess,  and  ammniiia  added  until  the  liquid  is  coloured 
pale  blue ;  it  is  then  boiled,  and  the  nickel  precipitated  with  hydrogen 
snlpbide  solution  in  ezceBH.  The  niokel  siupbiae  maj  readily  be  ool* 
looted  on  a  filter,  and  is  as  stable  in  air  as  onprio  salphide.  After 
washing  with  hydrogen  sulphide  solution,  it  is  converted  into  oxide 
the  action  of  mercnric  ammonium  cyanide,  in  the  manner  pre- 
viouply  described  {loc.  eit).  The  results  of  determinations  given 
ill  the  paper,  made  by  the  author  and  others,  agree  closely  with  the 
tlieort'tical.  The  action  of  ammonium  nitrate  iu  facilitating  the  pre- 
cipitation of  nickel  sulphide  m  not  unique,  but  is  analogous  to  the 
action  of  other  neutral  salts,  such  as  sodium  chloride,  potassium 
iodide,  magnesium  sulphate,  on  the  yellow  eolation  of  oxythio- 
atsenious  acid,  or  on  the  orange* red  solution  of  thio-  or  oxythio-anti- 
monious  acid ;  these  appear  to  be  colloidal  solutions,  which  the  neutral 
salts  cofif^ulufe.  The  author'n  preTious  suggestion  {loc.  a'f.),  that 
mercuric  ammonium  cyanide  would  lie  found  to  decompose  natural 
sulphides,  is  confirmed,  so  far  as  regards  copper  pyrites,  which  is  quickly 
eonvei'ted  into  a  mixture  of  ferric  and  cupric  oxides;  tbe  same  result 
is  attained  by  carefully  roasting  the  finely*divided  mineral  in  a  poroe- 
lain  cmoible.  J.  B.  T. 

Separation  of  Titanium  firom  Iron.  By  C.  BASKERvirTK  (J. 
Amer.  Chrm.  f^nr.^  16,  127 — 428). — The  separation  of  titanium  from 
iron,  by  nie?iTi  >  ot  sulphurous  acid,  has  been  conHned  to  their  sulph- 
ates.   The  process  is  tedious,  and  often  unsatisfactory. 

The  author  has,  howoTer,  found  that  the  separation  is  rendered 
easy  and  accurate  when  the  chlorides  are  acted  on.  Sulphates  may 
be  changed  into  chlorides  b^  precipitating  with  ammonia  and  redis- 
solving  in  hydrochloric  acid,  the  excess  of  which  is  then  again 
neutralised.  L.  dm  K. 

Estimation  of  Zirconium  by  means  of  Sulphurons  acid. 
By  C.  Baskkkville  (/.  Amcr.  Chcin.  Soc.f  16,  475 — 476). — The  author 
has  found  that  siroonium  ma^  be  accuimtely  estimated,  and  even 
quantitatively  separated  from  iron  and  aluminium  by  boiling  with 
sulpbuixius  acid,  but  the  reaction  only  succeeds  when  the  metals  exist 
as  neutral  chlorides.  If,  as  usually  happens,  the  salts  exist  as  acid 
sulphates,  these  mn<f  he  first  converted  into  chlorides  hy  precipitat- 
ing with  ammonia  and  carefully  rpdissolvinp'  in  hydrochloric  acid. 
Iron  is  titrated  iu  the  liltrate  fi"om  the  zircoumm.  The  test-analyses 
piX)Ye  the  great  accuj'acy  of  the  process.  L.  de  K. 

Qnaiititative  Analysis  of  Natural  Gaa.  By  F.  C.  Prill ip» 
(Avier.  Chem.  J.,  16, 412 — 416). — ^As  in  natoral  gases  higher  membexa 
of  the  psraffin  series  than  methane  may  be  present^  tbe  Bansen 
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method  of  analysis  is  difficult,  if  not  impossible.  The  author,  in  hii 
Avork  (this  Tol.,  ii,  387),  has  snhstitated  with  advantage  combustion 

of  the  ^ascs  over  copper  oxide.  After  dotormininr^  the  carbonic 
fmhydride,  olefincs,  &c.,  in  the  nsnnl  way,  a  given  V(^!iune  of  the 
residual  gas  is  slowly  passed  from  a  f^raduated  and  specially  arj-an^red 
pipette,  over  red-hot  copper  oxide  in  a  cooibustiou  tube,  and  the  water 
and  oarhonio  anhjdride  formed,  are  absorbed,  and  weighed  in  the 
nsnal  way.  Before  oombostion,  the  tnbe  is  washed  ont  with  pnre 
nitrogen,  and  afterwards,  first  with  nitrogen,  and  finally  with  air. 
The  nitrc^n  is  determined  by  a  modi6oation  of  the  usual  volumetric 
combustion  method.  In  this  way  the  volume  of  tlie  paraffin  and  the 
v.(  i^-ht8  and  ratio  of  the  contained  carbon  ami  hydrogen  are  deter- 
miiit  il.  This  gives  8ome  indication  of  the  composition  of  tlie  guseous 
paraihns  present,  and  valuable  data  are  obtained  for  determining 
the  heating  valne  of  the  gaa.  L.  T.  T. 

The  Iodine-Absorption  of  some  of  the  Rarer  Fatty  Oils. 
By  J.  A.  RoKLOtsiiN  (Atiier,  Oiein.  16,  407 — iGi)). — The  iodiue 
:absorption  figures  for  abont  50  vegetable  and  animal  oils  (mostly 
rare,  and  preTionsly  nndetermined)  from  traatworthj  sonroes,  were 
determined  by  the  Miibl  method,  as  described  in  Allen's  "  Commercial 
analysis,"  and  the  results  and  descriptions  of  the  oils  are  given  in  the 
paper.  L.  T.  T. 

Estimation  of  Rosin  Oil  in  Mineral  Oils.  By  P  0  McIlhiney 
^.7".  A)ner.  Cheui.  Suc,^  16,  385 — 3?^^) — After  describing  various  pub- 
lished pi-ocesses  for  effecting  the  separation,  the  author  finally  l  ecom- 
mends  the  following  method.  50  c.c.  of  nitrio  acid  of  1*2  sp.  gr.  is 
heatod  to  boiling  in  a  700  c.c.  flask,  and  after  removing  the  sonroa  of 
heat  5  grams  of  the  suspected  oil  is  added.  The  fiask  is  then  heated 
<on  the  water-bath,  with  frequent  shaking,  for  aboat  20  minates, 
"when  about  4?00  c.c.  of  cold  water  is  added.  After  cooling,  the 
liquid  i*!  (shnkea  v.  ifli  ,50  e.c.  of  light  petmletim,  which  dissolves  the 
oil  whieli  has  not  been  acted  on.  The  liquid  is  now  carefully  poured 
off  from  the  resinous  matter  into  a  separator,  and,  after  settling,  the 
aqueous  portion  is  drawn  off,  and  the  petroleum  poured  into  a  tared 
flask.  The  flask  containing  the  resin  is  rinsed  oat  with  some  more 
lijl^ht  petrolenm  which  is  then  also  introduced  in  the  tared  flask.  After 
distillmg  off  the  solvent,  the  oil  is  weighed.  It  must  be  remembered 
that  even  pure  mineral  oils  lose  about  10  per  cent,  of  their  weight 
by  the  nitrio  acid  treatment.    The  test-analysiB  is  very  satisfactory. 

L.  DE  K. 

Estimation  of  Lecithin  in  Plants.  J]y  B.  v.  Bitto  (Zeii. 
physioL  Chem.,  19,  488 — 498). — If  any  vegetable  tissue  is  extracted 
first  with  ether,  ami  then  twice  with  alcohol,  each  extraction  lasting  an 
hour,  only  a  part  of  the  lecithin  goes  into  solution.  It  is  necessary, 
after  extraction  with  ether,  to  extract  with  boiling  ethjlio  alcohol  SO, 
or  with  methylic  alcohol  20  times  at  least.  Bach  extraction  shoold 
iast  8 — 10  mitintes,  never  longer  than  a  qoarier  of  an  hour. 

W.  D.  H, 
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AIkaloid.like  Reaotions  of  AoetauUide.  By  E.  SchIr  (Areh, 
Tharm.y  232,  249 — ^261). — Many  of  the  colour  reactions  of  acet* 
anilide  are  similar  to  those  of  the  comraoD  alkaloids  ;  the  author  lias 
made  a  eoniparntiye  study  ol  these,  and  tabulates  his  results  for 
analytical  purposes.  W.  J.  P. 

Estimation  of  Cystin.  By  P.  Borissow  {Zeit.  physioi:  Chem.,  19, 
511 — 520). — Breasinger  showed  that  cystin  hydrochloride  formed 
with  mercnrio  chloride  an  almost  insolnbie  crystalline  oompoiind.  In 
the  present  research  some  experiments  are  recorded  in  which  an 
attempt  was  made  to  estimate  cystin  in  a  similar  way.  In  aqneons 
f^oliitions,  fairly  f^ood  results  were  obtainpd.  if  a  immbcr  of  pre- 
cautions are  observed,  which  are  fully  described.  In  urine,  how- 
ever, the  difficulties  do  not  appear  to  have  been  satisfactorily  over- 
come ;  the  experiments  made  are  described  in  full.  W.  D.  H. 

Betlination  of  Nicotine  in  Tobacco.  By  G.  Hkct  (Arch, 
Pharm,^  231,  658—663). — Having  reviewed  the  methods  which  have 
boon  suggested  for  the  estimation  of  nicotine  in  tohicoo  (Abstr., 
Ib92,  771;  ii,  504),  the  author  coucludes   that  Kissling's 

method  (compare  Vedrodi)  is  the  most  generally  applicable.  By 
adopting  Peziiolata  s  method  for  separating  nicotine  aud  ammuuia 
(Abstr.,  1893,  ii,  504),  he  has  prored  that  when  aahydzons  ether  is 
employed  in  Kissling's  method,  a  distillate  which  is  free  from  ammo- 
nia is  obtained. 

Pezzolata*s  suggestion  that  magnesia  should  be  used  as  the  base  for 
the  libenition  of  the  nicotine  was  found  t^  be  valueless  in  the  author's 
hands.  It  is  ])ointed  out  that  not  only  does  ammonium  sulphate  par- 
tially dissociate  during  the  evaporation  in  Pezzolata's  metliod,  but  also 
the  nicotine  rtulpiiate.  Acid  nicotine  sulphate  is,  however,  free  from 
this  fanlt,  so  that  care  must  be  taken  that  the  base  Is  converted  into 
the  acid  salt.  A.  6.  B« 

Rapid  Titration  of  Xantho-uric  Componndfl  in  Urine.  By 

O.  DKNK.ils  (BhU.  Sor.  Chm.,  [3],  11,  2i>6— 230).— The  xantho-uric 
I'ompoiinds  (uric  acid,  xanthine,  &c.)  in  urine  are  usually  determined 
by  Haycraft's  method,  which  consists  in  adding  ammoniacal  silver 
nitrate  and  sodiam  hydrogen  carbonate  or  a  magnesium  salt,  and 
determining  the  amonnt  <»  siWer  in  the  precipitate.  The  complete 
filtration  of  the  silver  salt  is,  however,  a  very  long  process;  the 
author  therefore  determines  the  silver  remaining  in  an  aliquot  part 
of  the  filtrate,  and  thence  deduces  the  amonnt  of  silver  precipitated. 

A  solution  (A)  is  made  by  dissolving  loU  gnims  of  ammonium 
chloride  and  100  grams  of  magnesium  chloride  per  litre  in  strong 
ammuuia,  aud  mixing  the  resulting  solution  with  an  equal  volume  of 
dednormal  silver  nitrate  solution.  Another  eolation  (B)  contains 
10  grams  of  pnre  potassinm  cyanide  and  10  ccof  strong  ammonia,  in 
£00  e.c.  of  water ;  it  is  standardised  by  the  usual  process.  The  titra- 
tion of  the  urine  is  carried  out  by  ad  ling  to  100  c.c,  25  c.c.  of  roIu- 
tion  A  ;  tlip  liqnifl  is  then  filtered,  and  20 c.c.  of  solution  B,  and  a  few 
drops  q£  20  per  cent,  potassitm  iodide  solution  containing  2  per  oent. 
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of  fimTTionia  arc  added  to  100  c.c.  of  the  filtrate.  The  liqnid  fhort 
titrated  with  X/l<)  silver  nitrate  solution,  until  a  persistent  turbidity 
is  obtained.  From  the  results,  the  quantity  of  xantho-unc  com- 
pounds present  may  be  readily  calculated  as  uric  acid.  The  process  is 
applioable  to  nrines  containing  albnmm,  bat  any  iodide  present  mnst 
be  removed  by  adding  1  c.c.  of  nitric  acid  and  20  c.c.  of  N/10  stlyer 
nitrate  to  100  c.c.  of  the  urine  ;  the  excess  of  siWer  nitrate  is  then 
precipitated  by  sodium  chloride,  tho  solnfion  madeupto  200  c.c.  "with 
water,  and  filtered.  The  uric  acid  is  then  determined  in  100  0.0.  of 
the  filtrate  by  the  process  described  above. 

Test  analyses  gave  vexy  good  results.  W.  J.  P. 

Composition  and  Analysis  of  Yeast.  By  P.  Q-uichabd  {Bull. 
Soc.  Chim.,  [S],  XI,  230—2:^9). — The  author  gives  a  snrnmarx  of 
analyses  of  yeast  made  by  various  chemists. 

Recently  pressed  yeast  always  loses  about  72  per  cent,  of  water  at 
120*,  or  by  .standing  over  sulphuric  acid  or  calcium  chloride ;  as  it 
dries,  the  yeast  loses  its  fermentative  properties,  but  regains  them 
under  favourable  conditions.  The  density  of  the  yeast  cells  is  abont 
1*181  at  16",  and  was  determined  by  shaking  with  a  mixture  of  alcohol 
and  chloroform,  and  adding  one  or  other  liquid  until  the  yeast 
neithoT-  rove  tior  s  snk.  Light  petroleum  extracts  1*4  per  cent,  of 
fatty  matter  trom  the  dried  yeast,  which  also  contains  6"7 — 7*2  per 
cent,  of  ash.  The  author  describes  a  new  apparatus  for  determining 
the  fermentative  power  of  yeast.  W.  J.  P. 
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Inflaence  of  Positioiultomerisin  on  the  Rotatory  Power  of 
Optically  Active  Compotmds.  By  H.  (Joldschmidt  and  8.  Feeund 

(^Zeit.  physikal  Chem.,  14,  iWi — 408). — Tlio  molecular  rotatory  power 
was  determined  for  a  iiuiiiber  of  isomeric  compounds,  chiefly  deriva- 
tives of  phenylcarbamic  acid,  and  of  dextrorotatory  carvoxime.  The 
results  are  contained  in  the  aooompanying  taUe. 


OoDpoond. 


Amjlie  plienylcarbaniatc,  CHMeEt*OCO-NH'C»H(  . . . 
Aniylio  orthotolylcarbaiiuite»CHlUBH>-CX>*HH<^|. 

Amvlic  rtK^tatolylcarbamate,  , 

Amjlic  paratolvlcarbomate,    . 

Henthylio  phcnylearbamate,  C|oHis*0-00*ra*OtHg. . . 
Menthjlie  orthotolTlcarbamate,  OiJl|9*0*CO*N'H*OrH7 
Menth\lic  metatolylcarbaoiate,  „ 
Mt'iithjlic  paratolylcarbftmate,  „ 

Carbanilidocarvoxime,  CioHn  NO  CO  NH  CgHi  

Cttrborthotoluidocarroxiine,  C|«Hi4'NO'CO*NH*C|fiy. 
Carbomotatoluidocarroxiiuo,  „  , 

OurboptntolmdoMrToxiiiie,^ 

Benzoylcarvoxime,  CioHu  S'O-CO'Cjirj  

Orthotoluylcarroxime,  C|»UM*2iO*CO-CjH7  

Metatoluyicarvoxime,  ^   

Famtoluylettrroiiine,  „   

Phpr!!ict^f  ylnirvoxinip,   

OrtbobrouiobcnxoTlcarvoxime,  CieUj^NO-CO-CtH^Br 
Mctelmnnobeiutoyloarroxiine, 
Parabromobenzoylcarvoxime, 
OrthonitrobenzovlrarTosime,  C|olii4-NO-CO'C«S4*J)fOs 
Aletanitrobenzoy  Icarv  o  x  ime, 
PknoitfobeiUMjlcmrroxiiDe, 


••••••• 


••••••* 


1> 
n 


IVCNKHI* 

Mol. 

~  ^  xv 

+ 

8e7* 

+ 

5-88 

~     O  CHJ 

+ 

8-51 

+  4-47 

+ 

9-88 

-77 'Bl 

818-88 

-66-88 

190-39 

-71  '43 

206-44 

-72*30 

208-94 

+  31-67 

8'.*  -94 

+  27  -40 

+ 

81  06 

i  +  29'79 

+ 

88-77 

1+90-76 

+ 

91^ 

+  26  -64 

+ 

71  -66 

+  27  08 

+ 

76-64 

+  26*86 

+ 

76  01 

+  2844 

+ 

66-34 

+  40-63 

+  114  08 

+  25-96 

+ 

90-34 

+ 

68*48 

+  14-90 

+ 

51  -85 

d=  0-0 

0  0 

+  20-68 

+ 

64  -94 

4-17*88 

+ 

64-42 

It  is  noticeable  that  in  most  cases  tlie  value  of  the  mete-compouud 
fells  between  those  of  the  ortho-  and  para-oomponnds,  and  that  in 
the  three  last  series  of  oomponnds  the  difference  between  the  values  of 
the  meta^  and  para-compounds  is  approximately  oonstaut,  namely 
3*42;  3*34;  3*45       for  specific  rotation).  L.  M.  J. 

An  Electrode  Sensitive  to  Light.  By  H.  Luggin  (Zeit. 
physical  Chem.^  14,  385—393). — The  author  deeoribes  a  form  of 
•leetfode  considerably  more  sentitiTe  to  Hght  than  any  employed  by 

f revious  investigatoi'a  and  gires  a  few  details  of  its  construction, 
t  consists  of  a  platinum  plate  covered  with  bromide  of  silver,  and, 
when  nsfd,  is  paired  with  a  similarly  coated  silver  electrode  in  a 
deciuormal  solution  of  potassium  bromide.    The  rise  of  potential  is 
determined  by  a  quadii'ant  electrometer,  and  in  somo  exDeriments 
VOL.  ULVI.  ii.  8a 
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exposure  to  difEosed  daylight  caused  an  increase  of  potential  of  0*42 
▼otb.  The  ezperimente  show  that  when  illtimiiiated  hj  weak  light 
the  rate  ol  rise  of  potential  is  uniform  and  represented  07  a  etiaight 
line  until  a  maximum  value  is  reached,  after  which  it  reniains  con- 
stant, or  nmy  ffiH  elijrhtly.  With  a  stronger  light,  the  rato  of  increase 
is  moi"©  rapid,  bat  the  final  value  is  not  greater,  tlie  i*ate,  however,  is 
not  directly  propoi  uonal  to  the  intensity  of  the  light,  bnt  is  propor- 
tionally 1^  than  for  weak  lights,  whilst  it  is  also  lowered  by  pre- 
vious exposure  to  a  powetful  light.  Continuous  and  intermittent 
lights  of  the  same  mean  intensity  appear  to  have  the  same 
effect.  The  Bensitiveneas  of  the  p)ate>  however,  does  not  remain  oon- 
stant,  hnt,  even  nhcr  long  reste,  veiy  different  potential-increases 
are  obtained  with  the  same  light.  L.  M.  J. 

Electrolysis  and  Polarisation  of  Mixtoras  of  Salts.  By  L. 
HouLLivioUB  (ilfui.  Cfhim,  Phya.,  [7],  2,  351 — 384).»Aeoording  to 
Bn£P»  when  a  mixture  of  two  salts  is  electrolysed  there  is  always  a  £ced 
ratio  between  the  anioiints  of  each  decomposed  by  the  current,  and  this 

ratio  is  independent  of  the  strength  of  f}ie  current  nspfl,  Tn  a  former 
paper  (AbsLr.,  1890,  67b j  tlie  author  has  shown  that  Baff'.«  law  is 
not  strictly  true,  but  is  complicated  by  the  probable  occurreuce  of 
secondary  actions,  and  further  that  if  the  secondary  action  is  sup- 
posed to  be  proportional  to  the  time,  the  ratio  should  be  a  hyperbolic 
fimction  of  the  intensity  of  the  cnrrent.  In  the  present  paper,  it  is 
shown  that  in  the  electrolysis  of  mixtures  of  sine  and  copper  sulphates 
tlie  ratio  Zn  :  Cu  deposited  does  nrtually  increase  with  the  current 
and  is  a  I13  pi  rl^olio  function  of  the  intensity.  Buff  s  law  is  tbci-efore 
only  approximately  true  whou  the  intensity  of  the  curreni  is  suSi' 
ciently  great. 

In  the  eleotiolysis  of  mixtures  of  variable  comporation,  it  is  found 
that  the  weight  decomposed  of  the  more  readily  electrolysable  oon- 
stituent  increases  regularly  with  the  amount  in  which  it  is  added  to 

the  mixture,  except  tvIipti  the  total  amount  present  is  very  small. 
Thus,  if  to  a  fixed  amount  of  zinc  sulphate,  copper  sulphate  is 
added  in  amounts  ■which  inci'case  in  arif limet  ical  ])rogression,  and  the 
mixtuivs  are  electrolysed  under  compamble  cottditious,  the  weight 
of  copper  deposited  also  increases  in  arithmetical  progression. 

The  polarisation  produced  in  a  mixture  of  two  salte  depends  on  the 
nature  of  the  constituente,  even  when  only  one  of  them  would  nndengo 
electrolysis.  It  diminishes  in  proportion  to  tho  weight  of  the  more 
electrolysable  constituent  inti-odueed  into  the  mixture,  cxoopt  when 
the  actual  amount  present  is  but  small.  Lippmann's  hiw  of  the 
depolarisation  of  an  electrode  placed  in  a  mixture  coutaiuing  one  of 
ite  own  sslto  only  holds  fbr  veiy  small  currents. 

The  author  shows  that  there  is  a  theoretical  relationship  beiween 
the  nature  of  the  deposite  produced  by  electrolysis  and  tne  oorres- 
.ponding  polarisation.  H.  C. 

Electrical  Conductivity  of  Formic  Acid.  By  V.  SwojyuKoiy 
{J.  Btiss.  Chem.  Soc^  25,  626 — 631). — The  electrioal  resistance  of 
pure  formic  add  as  detecinined  by  Hartwig  appeared  much  too  small 
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and  was  attribated  liy  the  author  to  the  presence  of  considerable 

anantities  of  water  in  the  aoid.   He  therefore  attempted  to  remove 
hieee  as  completely  as  possible,  but  found  that,  by  recrystalHsation,  he 
could  not  obtain  an  acid  melting  above  S  ^**.    The  conductivity  of 

this  however,  aUhoni^h  it  -^til!  contained  (races'  of  water,  was 

onlv  one-sixteentli  of  the  cunductivity  of  Hartwig's  acid,  namely 
0       10  -  *  at  18-8°.  J.  W. 

ConstltiitiQii  Qt  Inoxguilo  Oompoimdi.  Bv  A,  Wernbh  and 

A.  MiOLATi  {Zeit.  phygikal.  Ohem,,  14^  506 — 521). — The  molecular 
conductivity  of  complex  inorganic  compouncb,  cliiefly  the  double 
componndsof  ammonia  with  salts  of  platinum,  cobalt,  il-c,  is  employed 
as  a  means  for  elucidating  their  constitution.  The  salts  may  be 
divided  into  four  gi^oups,  namely  those  in  which  the  complex  group 
ia  united  with  one,  two,  three,  or  four  univalent  ions  respectively. 
The  molecular  conductivity  (M,(m)  for  the  members  of  those  groups 
whicli  were  examined  gave  the  following  results :— (i)  96'7— 108"5, 
(ii)  234-4— 267-6,  (iii)  383-8— 426-9,  (iv)  522-9  (only  one  examined). 
The  vnriatioTi  is  rn-fatcst  in  the  hiprher  groups  owing  to  less  simph' 
splitting  into  ionn,  but  the  ditiemuc  between  members  of  different 
groups  is  well  marked,  that  is,  about  140.  The  molecular  conduc- 
tivities of  a  large  number  of  compounds  are  recorded  and  in  a  few 
cases  depicted  graphically.  Chai^pei  in  constitution,  such  aa  from 
pnrpnreo-  to  roseo-salts,  &c.,  by  aheorption  of  water,  are  indicated  by 
increase  in  the  conductivity,  more  or  less  rapid,  according  to  the 
rate  of  hydration.  The  author  thfn  points  out  that  dichrocol)alt 
chloride  (this  vol.,  ii,  51)  has  a  moleeular  conductivity  at  1°  of  1081, 
and  must,  therefore,  be  regarded  as  containing  one  chlorine  ion,  not 
three,  as  Jorgenscn  considered,  but  that,  on  standing,  tlio  compound 

?assed  by  hydration  into  the  compound  with  three  chlorine  ions, 
'he  effect  ox  the  nubstitution  of  water  for  ammonia  in  these  classes 
of  salte  is  also  considered,  and  a  table  given.   (Abstr.,  1B98,  ii,  507.) 

L.  M.  J. 

XMermination  of  Transltioii  Temperatures.  By  E.  Cohen 
and  G.  Bbidio  {ZHt  phy$ihal.  Ohem.,  14,  535-^7).— The  method 
described  by  Cdben  (Abstr.,  1804,  ii,  340)  is  frequently  inapplicable, 
owing  to  one  of  the  saturated  solutions  becoming  snper-cooled  and 

not  changing  at  the  tT-nitsitiou  temperature.  A  slight  alteration  in 
the  apparatus  is  therefore  made,  so  that  instead  of  two  saturated 
solutions,  one  only  is  employed,  the  other  electrode  being  imnierHed 
in  an  unsaturated  solution  of  the  compound.  At  the  traiiiiuiun 
temperature  there  most  be  a  sudden  change  in  the  temperature  co- 

efficient  of  the  electromotive  force,  that  is,  in  the  value  of  The 

dT 

appatatns  employed  is  fully  described,  and  experiments  made  with 
Bodinm  sn!]Tihate  are  recorded.  Curves  are  plotted  with  electromotive 
force  as  ordinate,  and  tenipeititurcs  as  absc:ssa\  and  in  each  case 
sudden  breaks  are  seen  at  the  tempemtui*es  (1)  33*8",  (2)  3^i  0*,  and 
(3)  32*9"  respectively,  the  mean,  33'2*,  agreeing  satisfactorily  with 
Ooh«n's  pieviooB  determinalion,  32*8^,  and  with  those  of  other 

32--2 
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olieeryers  by  other  methods.  The  value  of       ^       is  also  calca« 

iated  according  to  th«  equation^  "        =  ^' ^' '  2(fr,'^10)' 

where  W,  and  Wi  are  the  heats  of  solution  above  and  below  T«,  n 
the  migration  rate  of  the  sodinm  ion,  and  6^  the  number  of  molecules 
of  water  per  molecule  of  the  salt.   Where  two  saturated  solutions 

were  employed,  the  Talne  =  has  also  the  same  valae,  and  in  both 

aT 

cases  the  calculated  autl  observed  result  agreed  well,  thus — calculated 

ModiflcatloM  of  Beokmaim's  Sbullioioopio  AppsinkliUL  By 

C.  E.  LiNEBAKOER  {Oh&m.  News,  69,  279— 280).— To  obviate  the 
difficulties  hitherto  experienced  when  introducing  the  8ub«tance  into 
the  boiling  solvent  in  thr  Beckmnnn  ebullioscopic  tube,  the  author 
does  away  with  the  side  tube,  fuses  a  piece  of  wider  tabinj^-  on  to  tlie 
mouth,  and  fits  thii^  with  u  cork  to  take  the  thermometer  and  the  eud 
of  the  condensing  tube,  which  is  only  190  mm.  long  and  12  mm.  in 
diameter,  and  Ming  set  upright,  permits  of  any  snhstance  being 
dropped  into  the  boiling  solvent  without  risk  of  adherence  to  the 
sides.  To  minimise  any  escape  of  solvent  during  an  experiment,  the 
autboi-  sns|UMi(1s  n  fimall  pfilded  copper  surface  condenser  in  the  con- 
densing tube,  or  closes  the  toj)  of  the  latter  with  a  cork  carryintr  h 
small  tube  closed  below  and  terminating  above  the  cork  with  a 
capillary ;  in  this  tube  some  of  the  solvent  in  placed,  and  in  the  aide  of 
the  tnbe,  jnst  above  the  liqoid  and  below  the  cork,  is  a  small  per* 
foiation,  so  that  any  vapour  escaping  condensation  has  to  pass  by  the 
perforation  through  this  tube  and  capillary,  before  reaching  the  open 
air,  and  is  therefore  effectually  condensed  by  the  atmospheie  already 
saturated  with  the  vapour,  and  ovei'flowing  through  the  perfoi";ition 
is  returned  to  the  solution.  £).  A.  L. 

TbemodynainioRl  Derivatton  of  the  Law  of  Van  der  Waala* 

By  G.  Bakkbr  (Zeit.  physCkal  Ohom^t  14,  456— 466).~The  anthor 

starts  with  three  axiomatic  propositions,  namely,  (1)  that  however  high 
the  temperature,  tlie  deviations  from  Boyle's  and  Gay  Lnssac's  laws 
are  finite;  (2)  that  two  fluid  elements  attract  one  another  Nvilh  a  force 
which  at  any  given  temperature  is  dependent  only  on  the  musses  and 
distances,  aud  decreases  rapidly  as  the  diHtance  increases;  (3)  the  kinetic 
energy  is  a  fanction  of  temperature.   Employing  then  the  equation 

T  —  /)  =  deduces  first  the  expression  p  ^  ^ 

RT  a 

and  hence  when  the  density  is  small,  p  =   +  ^. 

L.  M.  J. 

Specific  Gravity  of  Aqueous  Solutions.  By  D.  Turhaiia  (I'mr. 
Fhy9,'0him,  Sor,        exper,  Khcwkof,  1893,  Supp.  5,  1 — 315.  In 
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Easaian). — ^The  author  made  a  wriea  of  specific  gravity  determi* 
nations  witli  aqueous  solutions  of  chloral  hTdmte,  formio  acid,  aoetio 
aoid,  propylic  alcohol,  and  isopropylio  alOohoL  Pyknonieters  of 
capacities  varying  between  16  and  46  c.c.  were  employed,  and  a  set  of 

determinations  was  made  in  each  case  at  0**,  15°,  and  80^  all  numbers 
being  referred  to  water  at  V.  The  author  ostiniutes  his  Lcrt^atost 
error  in  the  density  to  be  ±  0  00008  to  O'OOUOO.  The  results  ob- 
tained, when  treated  by  the  arithmetioal  and  graphical  methods  of 
Mendel^eff  and  Pickering,  indicate  breaks  corresponding  with 
hydrates  of  definite  composition,  which  show  a  general  agreement 
with  the  hydrates  found  by  other  observers,  although  there  occur 
many  exceptions  in  detail.  For  example,  while  Pickering  finds  from 
the  freezing  points  of  solutions  of  propylic  aloohol  hydrates  with  0  5, 
1,  2,  7,  17,  and  42  mols.  HjO  to  1  mol.  CaH«0,  the  author  obtains 
hydrates  with  2,  6,  18,  and  36  mols.  HaO  from  a  consideration  of  the 
Bpecifie  gravity.  J.  W. 

Determination  of  Vapour  Densities;  Production  of  a 
Vacuum.  By  C.  Soitall  (J.pr.  Cfipm.,  [2],  50,  87— 8S).— An  im- 
provement in  the  apparatus  already  figured  and  described  (Abstr., 
Ib92,  553)  is  here  deuicted.  The  acid  is  now  supplied  to  tlio  uabon- 
ate  in  K  (loc.  cit>)  throagh  a  stop-cock  funnel  sealed  through  the 
glass.  The  tube  containing  the  substance  whose  yapour  density  is 
to  be  determined  (D,  loc.  cit.)  is  attached  to  a  small  wire  hook  Mssing 
through  a  cork  in  the  tabe  from  the  bulb  ;  for  this  purpose,  the  said 
tube  is  not  curved  over  as  previously  shown,  but  has  a  side  tube 
sealed  to  it  which  serves  for  attachment  to  the  vacuum  pump. 

To  produce  a  vacuum  without  a  mercury  or  water  purop,  the  author 
passes  the  end  of  the  tube  (closed  by  a  piece  of  rubber  tnbe  having  a 
bnnsen  yalve  in  it)  through  which  the  exhaustion  is  to  be  effected, 
into  a  flask  in  which  water  can  be  boiled  to  expel  the  air,  and  which 
can  then  be  closed  so  as  to  allow  of  the  production  of  a  vacnum  by 
condensation.  A.  G.  B. 

The  Volume  Changes  of  Acids  and  Bases  on  Neutralisation. 
By  £.  BuppiK  (Zeii.  physikal,  CAem.,  14,  467— 485).— The  author  has 
investigated  the  ▼olume  changes  when  solutions  of  acids  and  haies 

are  add«'d  in  ecjnivalent  proportions,  employing  for  the  purpose 
Ostwald's  modified  form  of  Sprengel's  pyknometer  and  nsing  scmi- 
nomial  solutions  of  tlie  comjionnds  employed.  These  cousiste<l  of 
the  following  acids  :^ — Hydrocldoric,  nitric,  chloric,  iodic,  perchloric, 
permanganic,  acetic,  ethylsulphuric,  benzenesulphonic,  methcnedi- 
snlphonic,  tbiosulphuric,  sulphuric,  and  hydroplattaoohloric,  with 
tbe  bases,  ammonium,  lithium,  sodium,  potassium,  thallium,  tetra* 
inethylammonium,  tetramethyIph«<sphonium,  trimetbylsulphctiinm, 
barium^  strontium,  and  calcium  hydroxide.^.  In  all  cases,  except 
when  ammonium  hydroxide  was  employed,  the  volume  change  was 
positive,  and  in  all  cases  the  acrreement  with  Ostwald's  law  was 
satisfactory,  tliat  is,  the  difference  betweeen  the  changes  of  volame 
given  by  different  acids  with  the  same  base  had  nearly  the  same 
Talue  for  all  bases,  and  similarly  for  bases  and  an  acid,  the  slight  dis-> 
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crepaocies  beiog  doe  to  incomplete  ditsociatioii.  Tables  are  also 
giTm  showiDg  the  differences  in  the  Tolame  change  l  etween 
ammoniom  and  the  other  hydroxides  ^ith  the  Tarioas  acids,  and 
between  aoetic  and  the  other  ?i'M*ds  with  the  various  bases,  this  chan|[^ 
being  shown  as  an  additive  pn-operty  of  the  ions  present  in  the  mixed 
solutions  (sec  Ab^tr.,  1893,  ii,  417).  L.  M.  J. 

XnfliMiioe  of  Freisure  on  the  Properties  of  Solnttoiuk  By  G. 
Tammakv  (Zeit  phytilal.  Cliem.,  14,  433 — 445).— Begarding  the  in- 
ternal pre8sui*e  of  a  solution  to  be  given  hj  the  equation  x-  =  K  + 
AK  +  2)y  where  K  is  the  internal  pressure  of  tlie  solvent  at  zero  ex- 
ternal pressnre,  and  p  is  ihv  external  prcsf^nrc.  the  author  points  out 
that  the  alteration  oi  phjsicsii  properties  may  be  connected  with  that 
of  the  ioteiiial  pressure  by  tne  equation  AE  =  /(^l^  +1^)1 
hence  by  the  observation  of  the  inflaence  of  external  preesnre  on  any 
property  of  a  solution,  the  difference  between  the  intornal  pressures 
of  the  solution  and  aolvent  may  be  determined.  Finks*  experiments 
on  the  inflnence  of  pressure  on  the  electrical  condnctivity  afford  the 
neref^f^ary  data,  and  from  his  results  the  values  of  AK  for  sodium 
chloruie,  hydrogen  chloride,  and  zinc  sulphate  solutions  ai*e  deter- 
mined and  compared  with  those  obtained  from  the  isobar  diagrams. 
The  oonoordanoe  is  not  very  good,  but  is  sufficient  to  justify  the 
reasoning,  especially  in  view  of  the  magnitude  of  the  probeble  errors. 
The  oorrectionB  of  the  condnctivity  for  internal  pressure  are  given  in 
the  case  of  the  same  three  salts,  and  the  pnper  eonolndes  with  a  short 
inquiry  into  the  cause  of  the  alteration  in  conductivity  by  pressure. 
It  may  be  due  to  a  change  (1)  in  the  number  of  free  ions,  or  (2)  in 
the  inteiiial  friction  between  the  ions  and  molecules  of  the  solvent 
and  dissolved  substance.  The  second  of  these  he  eonsideis  the  chief 
cause,  as  Bontgen's  experiments  show  that  in  the  case  of  wnter  a 
pressure  of  500  atmospheres  has  very  little  influence  on  the  number 
of  free  ions.  The  author  considers  that  Rontgen's  conclusions,  which 
are  the  reverse  of  thest-,  are  not  justified  by  his  exj>erimeTits.  In  the 
case  of  water,  unlike  that  of  other  liquids,  the  friction  diiumishes  with 
increased  pressure,  and  hence  the  conductivity  increases,  whilst  the 
reverse  must  obtain  with  other  liquids  (see  also  this  vol.,  ii,  224,  268, 
342).  L.  M.  J. 

Osmotic  Pressure  of  Solutions  of  Finite  Concentration.  6v 
T.  EWAN  {Zelf.fhyslkal.  Chem.,  14,  409— ili  j>.— The  equation  PV  = 
ilT,  as  applied  to  «olution,  is  not  absolutely  correct,  owing  to  the 
omission  of  many  factors,  one  of  the  most  important  being  the 
heat  of  dilution  of  the  solution.  The  author  calculates  the  relations 
between  osmotic  pressure,  &o.,  when  this  is  taken  into  account,  em- 
ploying, as  a  fundamental  equation,  Kirchhoff's  relation  between  the 

heat  of  dilution  and  the  vapour  pressure  —  ^  =  j^j-  log 

whei*e  Q  is  the  heat  of  solution  of  1  gmm  of  the  salt  in  ir  grams  of 
water  at  T  degrees  absolute  temperature,  J  is  Joules*  equivalent,  and 
^ud  p  are  the  va^jour  pressures  of  the  solvent  and  solution  i*espec- 
tively.  An  expression  is  first  deduced  connecting  the  vapour  pressure 
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of  the  solution  with  its  freesiDg  point  and  heat  of  dilation,  and  tlie 
TBsnlts  are  verified  by  means  of  snlpliaric  acid  solations  (w  yaryinf^f 
horn  1*826  to  16*825),  the  agreement  between  the  obaerred  and 

calculated  results  being  entirely  Batisfactoiy.  As  in  the  expressioti, 
log  pfijp  is  not  independent  of  the  temperature,  it  follows  that 
V.  Babo'a  law  is  only  valid  when  the  heat  of  dilntitin  is  zero.  An 
equation  connecting  the  osmotic  pressure  and  temperatuie  is  next 

dF 

deduced,  wbicb,  hj  omitting  terms  of  small  value,  xednoes  ^  ~ 

constant ;  that  is,  it  is  analogous  to  Bamsajand  Toong's  gaseous  f  onnniA 
jp  3=  (T  +  a.  Tlie  effect  of  concentration  is  considexed,  and  on  the 
supposition  that  the  equation  should  he  of  the  f  onn  of  ihi^  of  Van  der 

Waals,  an  expression  is  deduced  —  P(v-.6)  =  RT  +  JM-^.  The 

ralnes  of  the  lieat  of  dilution  of  varions  solutions  of  cane-sni^r  are 
finally  calculated  from  the  lowrrinp;'  of  the  freeziriL,'  point,  but  the 
observed  and  calculated  values  do  not  show  verjr  good  agreement. 

L.  M.  J. 

Determination  of  the  Molecular  Weight  of  Soluble  Com- 
pounds  by  means  of  Red  Blood  CorpuBcles.  IJy  W.  Lon  (Zeit. 
physikal.  Chrm.,  14,  424 — 4:32). — A  small  qu  intity  of  the  blood 
corpuscles  are  added  to  a  solution  of  the  palt  or  other  compound  con- 
tained iu  a  small  flask,  which  is  then  rapidly  rotated  for  about  three 
minutes,  and  the  colour  of  the  clear  supernatant  liquid  noted.  Two 
solutions  are  finally  obtained  of  such  streng^  that  one  is  just  coloured 
and  the  other  not  coloured,  and  the  arithmetical  mean  is  taken  as  that 
isotonic  with  the  blood  corpuscles.  An  estimation  is  similarly  made  with 
a  solution  of  a  salt  of  known  molecular  weight,  and  from  this  the 

required  weight  is  obtained  hy  the  equation  m  s  p        where  j>P, 

cC,  and  mM  are  the  concentrationR,  isotonic  coefficients,  and  molecular 
weights  of  the  two  compounds.  The  following  isuLuuic  coefficients 
are  employed.  Organic  compounds  as  sugar,  <&c.,  c  =  2,  and  in  salts 
the  acid  =  2,  an  alkali  atom  =  1,  alkaline  earth  =  0.  Details  of  the 
mode  of  presenration  of  the  blood  corpuscles  are  (^Ten,  and  the  expe- 
nmental  results  appended  show  that  the  method  is  one  of  considerable 
firciimcy.  It  is  available,  however,  only  in  the  case  of  soluble  com- 
pounds, and  cannot  be  used  for  acids  or  bases  ;  its  advantage,  when 
available,  being  the  facility  and  rapidity  of  execution. 

Lj,       «J . 

Historical  Note  on  Isomorphism.  Uy  J.  H.  van't  IIoff  (Zrit. 
phygikal.  Chem.,  14,  548). — The  author  points  out,  in  connection  with 
Retger's  recently  published  papers  on  ibomurphisra  (this  vol.,  ii, 
348,  and  previous  abstracts),  that  Buys- Ballot  in  1846  (Ann.  Phys. 
Chem,f  67, 433)  drew  attention  to  the  fact  that  the  cbemios]  sim- 
plicity of  »  chemical  compound  was  connected  with  the  symmetry  of 
its  ciystalline  form,  and  adds  a  table  which  this  is  dearly  i'ndi. 
Gated.  L.  M.  J. 
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Researches  on  Gas  Reactions.  By  M.  v.  Rf:ckl[\<;hausen  (Zcit. 
phybikal.  Chern.^  14,  491 — 505). — The  researchew  bad  for  their  object 
the  volume  alterations  which  ooenr  dariog  the  reactiona  of  gases,  and 
the  author  in  the  first  part  of  the  paper  describes  the  apparatas  and 
methods  employed  for  the  purpose.  By  means  of  a  style  moving  npon 
a  rotatinf?  dram,  the  volume  changes  are  directly  recorded  as  a  curve* 
with  volnme  ordinates  and  time  ahscissae.  The  gns  mixfnres  em- 
ployed were  (1)  hydroircn  and  chloi-ine;  (2)  ciibouic  oxide  and 
chlorine ;  (3)  ethylene  and  chlorine,  of  which  tlie  first  two  mixtures 
are  sensitive  to  light,  the  third  being  unaffected  by  it.  All  the 
experiments  were  performed  in  diifnsed  daylight,  and  the  foUowing 
results  were  obtained. 

Tlie  mixtoie  of  hydrogen  and  chlorine  expands  at  the  moment 
of  ninmination,  and  this  expansion  then  decreases,  at  first  i-nyiidly. 
then  more  slowly,  until  the  original  volume  is  reached,  when  the  end 
of  the  action  is  indicated,  and  the  whole  mixture  has  been  converted 
into  hydrogen  chloride.  The  expansion  also  diminishes  before  the 
end  of  the  action,  even  if  the  miztnre  is  protected  from  light ;  and 
the  anther  considers  it  probable  that  the  action  continues  in  the  dark. 
The  second  mixture  behaves  in  a  similar  manner,  but  the  final  volume 
is  only  half  the  orij^inal.  The  t)iird  mixture,  which  is  not  sensitive  to 
light,  reacts,  when  suddenly  mixed,  without  any  initial  expansion, 
which  thus  appears  to  be  characteristic  of  the  sensitive  mixtures.  He 
points  out  that  the  resnlts  differ  from  those  of  Bunsen  and  Boscoe.» 
who  observed  no  initial  expansion,  bnt  leaves  to  further  research  the 
explanation  of  the  difference.  L.  M.  J 

Velocity  of  Action  in  Non  Homogeneous  Systems;  Decom- 
position of  Sulphuryl  Chloride.  By  G.  Carrara  and  I.  Zoppel- 
LARi  (Gazzetta,  24,  i,  364—370). — The  velocity  of  interaction  of 
sulphuryl  chloride  and  water  was  studied  by  placing  a  layer  of  the 
chloride  in  a  small  beaker,  goring  water  on  it,  and  suspending  the 
whole  in  a  larger  vessel  oontaming  water;  the  contents  of  both  vessels 
were  kept  stirred  by  means  of  a  current  of  air,  and  samples  were 
withd^Tiwn  for  analysis  from  time  to  time.  The  results  show  that 
the  action  occurring  in  this  non-homojreneons  system  is  of  the  first 
order  and  obeys  the  same  laws  as  actions  of  the  same  order  in  a 
homogeneous  system.  The  velocity  of  action  remains  the  same 
when  deeinormal  potash  is  snbstitnted  for  the  water,  thus  ind^catinii; 
that  the  sulphuryl  chloride  is  decomposed  by  the  water,  and  not  by 
thealkaU.  W.  J.  P. 


Inorganic  Chemistry. 


Nitramide.   By  J.  Tbiblb  and  A.  Lachmax  (£er.,  27,  1909 — 

1910).^ — The  Jiuthors  have  recently  shown  tlmt  nrcfhane  may  bo 
readily  converted  into  niti-ourethane  XO,*XU'COOKt  (this  vol.,  i, 
399).    On  the  addition  of  potash  dis.soived  in  methylic  alcohol  to 
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a  concentrated  aqueoas  solation  of  this  sabstanoe  at  O**,  potassium 
nitrocarbamate,  l«Ot*KK'COOK,  separates  in  platea  which  are  im- 
mediately decomposed  bj  water  with  developtiient  of  heat,  yieldins^ 
nitroas  oxide  and  potassinm  carbonate*    If,  however,  the  salt  is 

added  to  a  mixture  of  ice  and  sulpTmric  acid,  nffmcnrhavuc  acid  is 
set  tree,  but  at  once  splits  up  into  carbonic  anhydride  and  nitramide^ 
NOi'NHi.  To  isolate  the  latter,  the  iiolution  is  saturated  with  am- 
niuuium  sulphate  aud  extracted  with  ether;  on  evaporating  the  ether 
in  a  cnrrent  of  air  at  the  ordinary  temperature,  the  nitramide 
orystallieea  ont  in  prisma ;  it  may  ahio  be  obtained  in  lostrons  plates 
hy  adding  light  petroleum  to  the  ethereal  solution.  It  melts  at  72% 
but  the  melting  point  is  considerably  lowered  by  traces  of  moistnre. 

Nitramide  is  somewhat  volatile  at  the  ordinary  temperature,  and 
dissolves  in  all  the  common  solv<  nts  with  the  exception  of  light 
petroleuLu,  the  aqueous  solution  li  ivint^  a  strungly  acid  reaction.  It 
IS  most  unstable,  and  when  mixed  with  copper  oxide,  lead  cbromate, 
or  eren  glass  powder,  deoomposee  into  nitrons  oxide  and  water  with 
development  of  heat.  It  is  also  decomposed  by  concentrated  solphnrio 
aeid  and  by  hot  water,  but,  nnlike  the  alkylnitramincs,  is  equally  un- 
stable in  alkaline  eolations.  On  reduction,  it  yields  a  snbstanoe 
having  strong  redndng  properties,  probably  hydraaine. 

H.  G.  C. 

Gaseous  Nitrogen  Trioxide.  By  G.  I.  Porshnekf  {J.  Fuss. 
Chem.  Soc,f  25,  684; — 085). — From  experiments,  which  are  mostly 
confirmatory  of  older  data,  the  author  concludes  that  pure,  dry 
nitrM;en  trioxide  is  incapable  of  oiiatence  in  the  gaseous  state,  the 
liquid  substance  on  vaporisation  decomposing  into  nitric  oxide  and 
nitrogen  peroxide.  J.  W. 

Chlorinated  Boracites.  By  G.  Rousskau  and  H.  Allaire  {Com.pt, 
rend.^  118,  12.55 — 1257). — The  anthors  have  prepared  chlorinated 
boracites  of  the  metals  of  the  magnesium  group  by  the  method  pre* 
viously  employed  for  the  preparation  of  iron  chloroboracite.  The 
prodncta  contain  from  0'8  to  1*2  per  cent,  of  calcium,  and  with  a  view 
to  avoid  the  presence  of  this  metal,  borax  Avas  used  in  place  of  boro- 
natrocalcite.  1  nt,  except  in  the  case  of  zinc,  the  results  were  unsatis- 
factory. The  \vetand  drv  methods  used  by  Heint?:  and  by  de  Gramont 
for  the  reproduction  of  boracito  also  j^ave  neufative  results,  except  in 
the  ca^e  of  zinc.  The  chloroborates  are  not  olitainod  by  the  action  of 
the  vapours  of  the  metallic  chlorides  on  the  cori*espouiling  boracites, 
which  seems  to  abow  that  the  efficiency  of  boit>natrocalcite  is  due  to 
the  aodium  borate  which  it  contains,  this  being  converted  into  sodium 
chloride,  which  acts  aa  a  mineralising  agent.  Thia  view  is  supported 
by  the  fact  that  pure  calcium  borate  and  boi-onatrocalcite,  from 
whiVh  ti  e  sodium  compound  has  been  removed  by  washing,  do  not 
yield  chioroboi-ates. 

All  the  substituted  borates  obtained  crystallise  in  cnbos,  tetrahedi-a, 
and  dodecahedra,  and  have  a  pseudo-cubic  symmetry,  but  act  on 
polarised  light.  Fouquc  finda  that  the  cryatala  are  composed  <^ 
aggregationa  identical  in  diaracter  with  those  of  natural  horaoites. 

The  general  formula  of  the  chloroboratea  ia  6M"0,8E^0»M"G1,, 
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The  zinc  compoand  crystallises  in  coIonrleBS  teirabcdra  and  rhombo- 
idal  dodecahediB  of  sp.  gi*.  3*48 ;  it  is  veiy  stable,  and  is  formed  nnder 

a  variety  of  conditions.  It  is  obtained  (1)  bj  the  notion  of  zinc 
chloride  vapour  on  borax  at  a  dull  red  heat,  (li)  by  jidding  boric  acid 
and  a  small  quantity  of  borax  to  a  fused  Tnixture  of  zinr  ;ind  sodium 
chlorides,  and  (3)  by  the  wet  process  o£  Jieiiitz  and  de  Gi  atiiont. 

The  cadmium,  nickel,  and  cobalt  compounds  are  prepared  by 
passing  dry  chlorine  over  an  iniimate  mixture  of  boronatrocalcite 
and  the  finely-divided  metal,  heated  to  redness.  The  cadmiam  com- 
pound is  colourless,  and  crystallises  chiefly  in  oobeB,  with  some 
tetrahedra  and  cubo-octahedra ;  the  nickel  componnd  forms  yellow 
tetralicdra  and  dodecahedra ;  the  cobalt  componiid  forms  tetrahedra 
and  cubes,  violet  by  reflected,  and  green  by  transmitted  light. 

The  manganese  ctuniiound  is  obtained  in  white  cubes  by  the  action 
of  chlorine  on  a  mixture  of  boronatrocalcite  and  manganese  carbide, 
the  product  being  purified  by  treatment  with  concentrated  hydro- 
chloric acid,  and  any  carbon  being  separated  by  means  of  bromoform 
and  methylenic  iodide. 

The  method  which  yields  the  substituted  bomcites  gives  much  less 
satisfactory  results  when  applied  to  the  artificial  production  of  ordinary 
boracite.  C.  H.  B. 

Silioon  Compounda.  By  L.  Gattkbmanx  and  K,  Wxiklio  (Ber.. 
27, 1943^1948).— Gattermann  (Abstr.,  1889,  942)  has  described  a 

method  whereby  compounds  of  silicon  are  obtained  from  silicon  pre- 
pared by  reducing  silica  with  magnesium  powder.   The  prodnotioii 

of  these  cnmpounds  depends  on  the  temperature  at  which  the  action 
if?  allowed  to  take  place  ;  and  in  the  present  paper  the  authors  specify 
the  temperaturr-^  movo  carefully.  A  very  convenient  tube  furnace  is 
described  in  the  uri^^mal  paper. 

Silicon  tetrachloride  is  obtuned  by  the  action  of  chlorine  at 
300— 310^ 

SilicochloToform  is  obtained  by  the  action  of  hydrogen  chloride  at 
450— 600'. 

Silicon  hexachloride,  SiiClfi,  is  obtained  from  the  crude  silicon 
tetrachloride  by  fmctional  distillation  ;  the  yield  amounts  to  10  grams 
of  Si-iCle  from  50  grams  of  crude  chloride.  It  boils  at  14.")— 14(5'',  and 
crystallises  in  largo  leaflets  at  —1°.  When  treated  with  dilate 
ammonia,  it  yields  hydrogen  and  gelatinous  silica.  When  the  hexa- 
chloride is  treated  with  chlorobeniene  and  sodium,  silicontetraphenyl 
(m.  p.  231^)  is  formed,  and  not  siliconhexaphenyl.  Since  silicochloro- 
form,  nnder  the  same  conditions,  also  yields  ailioontetraphenyl,  it 
appears  thai  in  the  silicon  series  there  is  a  great  tendency  to  fomt 
tetra-der  i  vati  vcs . 

Silico-oxalic  acid,  (SiOOH'SiOOH)^,  is  obtained  as  follows.  The 
pare  hexachloride  is  exposed  in  a  platinum  dish,  cooled  with  ice,  to  the 
moisture  of  Uie  air  xmm  it  is  converted  into  a  solid,  white  mass.  It 
is  then  allowed  to  remain  over  lime  as  long  as  hydrogen  chloride  is 
is'wvn  ofF.  The  product  contains  97  per  cent,  of  silioo-oxalic  acid. 
When  heated  in  a  test  tube,  it  decomposes  violently  with  a  feeble 
detonation.    It  also  explodes  when  rubbed  with  a  hard  substance* 
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Siliean  odoekloride^  SisCU,  is  obtained  from  the  reaidae  of  the 
fimotiotial  distillation  of  the  hexachloride.   It  boils  at  210-^215%  has 

a  vapour  dcD8ity  con^sponding  with  the  formnla  SijCle,  does  not 
solidify  at  —12%  and  is  rapidly  decomposed  by  water  to  form  an 
insolabie  acid,  which  is  probably  siUcotneanxaUc  aoidf 

(SiOOH-SiOSiOOH),. 

*<      Thin  has  strong  redncing  propertieB,  and  explodes  mach  more  vio- 
lently than  silico-oxalio  acid.  £.  C.  A. 

Properties  of  Graphite  obtained  from  Various  Metals.  By 
H.  N.  Wauren  {Chem.  News,  69,  2^1). — Compared  uitli  graphite 
I  from  iron,  graphite  obtained  from  nickel  and  cobalt  is  much  liner ; 
from  ferro-manganese  it  is  in  thinner  scales,  less  readily  oxidised  and 
brownish  in  colour ;  from  manganese  it  is  in  still  laiger  scales,  dis« 
tincUy  brown,  frequently  translncent,  and  still  less  readily  oxidised ; 
f I'om  "  chrome-eisen  "  the  scales  arc  much  harder  and  bnghter ;  from 
chromium  they  are  more  Ii'Ino  silicon,  wWh  a  semi-tnctfillir  lustre,  and 
arf  oxidised  with  gi'eat  difficulty.  The  cliaiticter  of  tiie  graphite  de- 
pends, however,  on  the  character  of  the  fusion  of  the  vai  ious  metals;  the 
varieties  are,  moreover,  inter-convertible ;  thus,  on  introducing  into 
molten  iron,  graphite  from  manganese,  it  acqnires  the  properties  of 
graphite  from  iron.  D.  A.  L. 

Refraction  Constants  of  Organo-metallic  Compounds. 
Atomic  Refractions  of  the  Elements.  By  A  Gnn  a  (Oazetta,  24, 
i,  . •^00—324;  324— :Jl!7).— Tlie  autlior  has  cleUiiiiirud  the  refraction 
coustants  of  a  number  of  organo-metallic  compounds  for  the  mys  H«, 
H^,  Uy,  and  D,  and  from  the  resalts  haa  calculated  the  atomic  re- 
fractions of  the  metals*  The  resalts  for  the  line  H«  are  tabulated 
lielow. 


8u1»tukoe. 

Tempera- 
ture. 

^  d 

Atomic  refractions  of 
th»  nwtab. 

From  ft. 

From  pr. 

22  -2 

41  00 

23 -OG 

23-29 

12  -76 

23-2 

56*1^7 

33  13 

23  -97 

12  -81 

22-7 

114-20 

64-39 

26  -80 

18  -56 

10-3 

sr>o 

20-5 

20-72 

11  -m 

16*4 

53  09 

32-24 

23  -69 

14-18 

20*0 

64*67 

81*07 

25*27 

13-01 

14-0 

102  m 

93  -96 

31  -51 

17-70 

BbPb^l,  

20-2 

183  -1)4 

33-24 

10-18 

fl  •••••• 

20  0 

182 -3b 

103-64 

ai*6i 

15-34 

20 'I 

179<95 

102*04 

29*25 

18*74 

pwc;h,o,),... 

25  -2 

03  -24 

86  -89 

23-04 

12-89 

IMiKf,  

22-4 

99-75 

58-51 

-75 

17  -87 

26-2 

49-58 

27-74 

29-98 

15-70 

25  -Q 

71*22 

41  -73 

85-72 

19-88 

19*1 

02*36 

M-76 

26*86 

14*12 
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Tbe  refracfcion  oonstauts  of  mercnijdiphenjl  were  determined  in 
an  8*6  per  cent,  benzene  eolation,  and  those  of  mercnroae  nitrate  in 
18*9 — 21-22  per  cent,  nitric  acid  eolntione.  Antimony  tricblonde  waa 
exftmined  in  13'5  and  2205  per  cent,  bcnzeno  solntions  respectively; 
triphenvlRtibene  was  examined  in  a  19'7  per  cent,  benzene  solution, 
and  its  dicliloride  in  18'4,  20"fi,  and  22*5  per  cent,  benzene  solotions 
respectively.  The  constants  of  lead  acetate  and  stannous  chloride 
were  determined  in  38*5  and  63' 9  per  cent,  aqneoas  solationB  re- 
spectively. All  the  other  sabBtances  were  examined  in  the  pore 
liquid  state  ;  the  moleculir  weights  of  the  organo-metallic  conipotuidR 
were  found  to  be  normal  by  cryoBOopic  dctenuiuations  in  benzene 
solution.  Many  of  the  raolecnlar  refractions  determined  bj  the 
author  differ  considerably  from  those  given  by  (JladstoDe  (Phil. 
T/an*-.,  1870,  i,  9).  W.  J.  P. 

Gonstltatioii  of  Gombbied  Water  in  Organic  Salts.  By  B. 

KosMAHK  (Ber.,  27,  1911 — 1912). — A  reply  to  Surawicz  (this  voL,  ii, 
346)»  in  which  the  author  claims  to  have  published  similar  conclu- 
sions in  the  year  TS89,  these  being  dedaced  fix>m  the  "theory  of 
hydration  "  pi'oposed  by  him.  G.  C. 

Oonstitation  of  Complex  VetaUammoninm  Basea.  By  N. 

KuRNAKOFF  (/.  Eu$$,  Chem.  8o€.t  26,  693 — 746). — In  this  paper  the 
author  collates  and  discusses  in  detaU  the  variooa  constitations  which 

bave  been  attributed  to  the  complex  metallammonium  bases.  He  is 
of  opinion  that  the  most  reasonable  formulsB  for  the  salts  are  of  types 

such  as  M — a — CI,  M<:^^  ^Cl,  M^a^Cl,  «fcc.,  where  M  is  an  atom 

of  the  metal,  and  a  a  molecule  of  ammonia,  or  of  a  similar  componnd. 

J.  W. 

Dimorphism  of  Potassium  Flnoroborate.  By  C.  Montbmaktini 

(GiKTefta,  24,  i,  478 — 480). — On  adding  to  liydrofluoric  acid,  boric 
acid  and  then  potassium  carbonate,  a  t>folatinous  precipitate  falls; 
this,  when  dried  at  IGU%  is  converted  into  very  minute  crystals  of 
potassiam  flnoroborate  belonging  to  the  cnhic  system  and  showing  the 
octahedron  and  dodecahedron. 

The  smalK  lustrous  crystals,  obtained  by  spontaneous  evaporation 
of  an  aqncous  solution  of  the  salt^  belong  to  the  ortborhombic  system, 
a  :    J  c  =  27898  :  1 :  1-2830.  W.  J.  P. 

Action  of  Potassium  Cyanide  on  Gold  and  on  some  other 
Metals  and  Minerals.  By  G.  A.  Gotdek  {Chem,  News,  69,  262 — 
263, 268—270, 280— 281).— Minerals,  not  in  a  state  of  purity,  hat  snffi- 

cietitly  fx'eed  from  associated  minerals  to  render  any  action  of  the  latter 
insignificant,  were  crushed  and  sifted  through  a  sieve  with  30  holes  to 
the  linear  inch  ;  10  parts  of  each  crushed  minornl  was  then  placed  in  a 
stoppered  Wttle  with  100  parts  of  a  solution  contiiining  1  ])ei-  ccTit.  of 
Ol'f)  per  CDnt.  potassium  cyanide.  The  bottles  were  pi-otected  from  light, 
shaken  vigorously  six  times  at  intervals  of  an  honr,  and,  after  stand* 
ing  all  night,  the  clear,  supernatant  liqnid  was  examined  for  copper, 
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and  for  free  potassium  cjanide,  with  the  following  results  expressed 
in  grains  per  gallon. 


Copper  Potassium  cjaoide 

ICiamiL  dlHolTed.  lemaintag  in  Mduifcion. 

Azurite   1427  1000 

Malachite   148-4  65 

Native  copper   159-6  122  6 

Copper  plauce   43-6  0*0 

Copper  pyrites   33-6  364  0 

Iron  pyrites   4*5  628*5 

Quartz   ^  656*2 


Aigentitc  was  also  dissolved^  but  iron  and  zinc  sulphides  were  not. 
Cyanide  solutions  sntnrated  with  copper  minerals  did  not  dissolve 
gold.  Lead,  bismuth,  antimony,  ai-senic,  tin,  cadmium,  and  mercury 
were  exposed  in  a  6  per  cent  solution  of  potassiiim  cyanide,  and  weix; 
observed  to  dissolve  Tnth  the  absorption  o£  oxygen,  the  action  in 
some  cases  being  very  slow;  magnesium,  zinc, aluminium  and  copper, 
and  cobalt,  nickel,  and  ii*on  reduced  by  hydrogen  or  carbonic  oside, 
under  similar  circumstances,  dissolved  with  evolution  of  hydrogen, 
the  quantity,  in  the  case  of  copper,  appruxiuiatinc^  to  the  change 
expressed  by  the  equation  Cu,  -H  4KCy  4-  211,0  =  CuaCya  -f  2KCy 
-t-  2KH0  +  Hj.  Bat  neither  iron  nor  sfcsel  wire  acted  on  potassium 
cyanide  or  aorocyanide.  Other  ezpmments  confirmed  the  views 
^'^enerallj  entertained:  (1)  that  the  presence  of  oxygen  is  required  to 
effect  the  solution  of  gold,  &c.,  in  solutions  of  potassium  cyanide ; 
(2)  that  nnder  the  influence  of  an  electric  current  such  solutions 
deposit  their  metallic  contents,  whilst  the  potassium  cyanide  gradu- 
ally undergoes  decomposition  into  potassium  and  ammonium  carbon- 
ates, and  that  if  the  current  is  interrupted,  the  gold  redissolves  as 
long  as  sufficient  potassium  cyanide  remains  in  solution. 

D.  A.  L. 

Action  of  Sodium  Peroxide  on  Iodine  and  on  Lead  Oxide. 
By  M.  HoKuxni.  (Arch.  Fhann.,  232,  222— 225).— When  iodine 
(4  parts)  is  mixed  with  sodium  peroxide  (10  parts)  and  the  mixture 
is  locally  heated,  an  action  begins  and  spreads  throughout  the  mass, 
a  mixture  of  sodium  hydrogen  periodate»  NatHiIOf,  sodium  iodide, 
and  iodate  being  formed.  The  same  products  are  obtained  when 
sodium  iodide  is  heated  with  sodium  peroxide. 

When  lead  oxide  is  Tnixed  witli  water,  aud  sodium  peroxide  added 
until  the  mass  becomes  white,  sodium  metaplurabate,  NajPbOj  + 
4HiO,  is  formed.  It  may  be  washed  with  50  per  cent,  alcohol,  and 
dried  oyer  oil  of  yitriol ;  it  is  white  aud  ciystaOine  ;  water  decom- 
poses it,  yielding  at  first  a  yellow  acid  salt,  NaHPO,  +  3fltO,  but 
ultimately  lead  peroxide,  which  is  also  separated  on  treating  the 
product  with  dilute  acids.  Tlie  author  has  obtained  good  results  by 
nsinjnf  8odium  peroxide  for  oxidising'  iron  pyrites,  but  all  crucibles  are 
attacked  during  the  process  j  a  platinum  crucible  may  lose  0  06 — O'l 
gram  at  each  opemiion.  A.  O.  B. 
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Solubility  of  Silver  Chloride,  Bromide,  and  Iodide  In  In* 
orgttnie  a&d  Organie  BoWents.  Bj  E.  Yalinta  (MbntM.,  15, 
249—253). — Thm  following  table  gives  tbe  reeolts  obtaiiied  hj  the 
author. 


Solvent. 

Concentration. 

100  gnuns  of  lolatum  eoatua 
in  gnms. 

AgCl. 

AgBr. 

1 

(100 

0*40 

0*36 

0H» 

5 

:  100 

2  -00 

1-90 

0-16 

.... 

10 

:  100 

4- 10 

3-50 

0-30 

16 

100 

5-50 

4*20 

0*40 

20 

100 

6  10 

5*80 

0-60 

■ 

1 

:  100 

0'57 

5 

.  100 

1*32 

10 

!  100 

8*02 

10 

100 

I  '"J 

0-14 
0-95 

0-04 

0  08 

o-oi 

0*02 

(NH^jSOa  

10 

lUO 

trace 

tmce 

trace 

(NHjiCX),  

10 

100 

0-05 

3 

100 

1  *Ai\ 
X  4U 

-\ 

15  : 

100 

7-68 

90: 

100 

0>60 

5  : 

100 

2-75 

6-65 

8-23 

r 

5: 

100 

0*08 

0-21 

0-03 

10  . 

100 

0-54 

2  04 

008 

1 

16  . 

100 

2-88 

5-30 

0-lS 

10: 

100 

0-11 

0-73 

10: 

100 

0  16 

0*63 

0  03 

10  : 

100 

0-20 

0-S6 

0-08 

10 

irx) 

2-02 

4-50 

0  -02 

10  . 

100 

0-83 

1-87 

0-79 

...\ 

■ 

1  : 
6  : 

100 
100 

0-  40 

1-  90 

0-08 
0-86 

0  008 

01)5 

10: 

100 

3-90 

0-72 

009 

The  author  disonaaee  the  bearing  of  the  above  resalte  on  the  prac- 
tice of  photography.  £.  C.  R. 


Hydrobromide  of  Cupric  Bromide  and  a  Red  Cupric  Potaa* 
Biiun  Bromide.  By  P.  Saiiatiki:  (Compf.  rend.,  118,  1260 — 1263). 
—If  a  brown  ai^aeous  solatioQ  of  cupric  bromide  is  mixed  with  a 
concentrated  aolntion  of  potaasinm,  or  caloiam,  or  lithinm  bromide,  a 
pnrple  eolation  is  obtained  with  a  colonr  and  abflOTption  spectram. 
similar  to  those  of  solutions  of  capric  bromide  in  hydrobromic  acid 
(this  vol.,  ii,  '^o'l).    The  colonr  f^isappcars  in  dilute  solutions. 

The  view  that  the  purple  colour  is  duo  to  the  formation  of  an- 
hydrous cupnc  bromide  en n sequent  on  a  dehydrating  action  of  the 
hydrobi'omic  acid  or  alkali  bromide  is  untenable,  because  tho 
colour  is  obtained  with  hydrobromic  acid  of  the  compositioa 
HBr,5HsO,  and  even  with  acid  of  the  composition  HBr,12HiO  or' 
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HBr,13HaO.  Moreover,  iho  solutions  in  the  concentrated  acid  lose 
their  ooloor  at  100**,  but  regain  it  on  cooling.  The  solutions  of  the 
anbjdrona  hromide  m  absolute  alcohol  have  an  abeorptifm  spectrum 
which  is  independent  of  the  proportion  of  bromide,  and  since  the 
green  hjdratea  bromide  is  efflorescent,  it  is  unlikely  that  it  would 
exist  in  presence  of  aiiliyrlrons  alcohol;  anfl,  moreover,  the  niroholic 
solutions  when  heated  become  more  opaque,  without  any  change  of 
colour.  The  purple  mixtures  of  capric  and  sodium  bromides  when 
concentrated  yield  green  crystals  of  the  hydrate,  CuBr^.^HaO.  It 
would  seem  probable,  therefore,  that  the  red-brown  eolations  really 
contain  the  anhydrous  salt,  whilst  the  pnrple  solutions  contain  a 
hydrobromide  or  a  doable  bromide. 

When  g-Mseon^  hydrogen  bromide  is  passed  into  a  concentrated 
aqueous  f?olution  of  cupric  bromide,  black  crystals  of  the  anhydi'ous 
bromide  i»eparate,  but  their  solubility  seems  afterwards  to  increase, 
and  if  the  purple  faming  liquid  is  cooled,  it  deposits  black,  lustrous 
crystals  which  readily  decompose  with  erolution  of  hydrogen  brom- 
ide, and  which  most  probably  have  the  composition  Ou6ri,]^Br,2]%0, 
although  the  results  of  analysis  agree  more  closely  with  the  formula 
3CuBr„2HBr,6H,0. 

When  the  mixed  solutions  of  bromides  are  miicenti-ated,  they  yield, 
as  a  rule,  only  crystals  of  the  green  hydi-ated  cupric  bromide,  but  the 
author  has  succeeded  in  isolating  an  anhydrous  cupric  potassium 
bromide,  Cn6rh,E[Br,  in  deliquescent,  rhombic  lamelUe,  which  are 
▼ety  opaque  and  almost  black,  but  are  red  in  very  thin  layers.  The 
crystals  seem  to  be  monoclinic  with  the  faces  h\  g\  the  angle  p :  h! 
being  about  '^^h".  When  heated,  the  crystals  g-ive  off  one-third  of 
their  bromine,  and  melt  to  a  black,  very  limpid  liquid  wliich  solidifies 
to  a  greyish  glass.  The  latter,  when  treated  with  water,  yields 
potassium  bromide  and  im»oluble  cuprous  bromide.  C.  ii.  B. 

Stability  of  Aqueous  Solutions  of  Mercuric  Chloildo.  By 

JB.  BuBCKEB  (fiompt.  rend.y  118,  1345 — 1347). — The  author  has  made 
observations  similar  to  those  of  Vignon  and  Tanret  (this  vol.,  ii,  93) 
on  the  stability  of  aqueous  solutions  of  niercnric  chloride  containing 
1  part  of  the  salt  per  lOOO.  He  finds  that  ordinary  spring  water 
causes  immediate  decomposition  of  the  mercuric  chloride,  and  this 
decomposition  continues  under  the  combined  influence  of  air  and 
light,  and  the  inorganic  and  oi|fanic  sabstaaoes  contained  in  the 
water  and  in  the  air.  Decomposition  stops  or  becomes  insignificant 
when  the  liquid  is  removed  from  the  notion  of  air  and  light.  Solu- 
tions of  mercuric  chloride,  prepared  by  means  of  pui-e  distilled  water, 
alter  to  only  a  very  minute  extent,  even  when  exposed  to  air  and 
light.  C.  U.  JJ. 

Ternary  AHoys  oontaining  AlumlnlTiTn.   By  C.  R.  A.  Wiuoht 

(Proe,  Roy,  Soc,  55,  130—139 ;  compare  Abstr.,  1893,  ii,  52*^).— 
Cadmium  is  but  slightly  soluble  in  alumiuiam,  and  aluminium  pi-ac- 
tically  not  at  all  in  cadmium.  Tin,  however,  acts  as  a  solvent  to 
both  metals,  and  an  examination  of  the  ternary  alloys  that  it  forms 
with  them  shows  that  the  aluminium-cadmium- tin  critical  cui  ve  is 
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depressed  as  regards  the  aiuminium-iead-tin  one,  and  probably  also 
as  regards  the  aluminiam-bismath-tiQ  carve.  Alloys  of  alumimain 
and  lead  (or  bismnih),  with  antimony  as  solvent,  show  an  ezcreaoenoe 
in  the  central  part  of  the  critical  curve,  dne  to  tii6  aeparation  of  the 
diffionltly  fusible  oomponnd  SbAI.  The  same  reason  causes  an  ex- 
cresence  in  the  alnminiura-lead-antimony  curve,  which  is  raised  with 
I'espect  to  the  zinc-lead-antimony  curve,  depressed  as  regards  the 
alumiiiiura-lead-tin  one.  An  excreseiice  ag'ain  appears,  and  for  tlie 
same  reason,  in  the  alumiuium-bisinuth-autimouy  carve,  which  is 
depressed  relatively  to  the  alamininm-lead>aatimony  curve,  and,  like 
the  sine-bismnth^antimony  curve,  exhihits  an  inward  depression  at 
the  point  alaminium  65'22,  bismuth  25*52,  antimony  9'2o  per  cent., 
the  ratio  of  bismnth  to  antimony  corresponding  with  the  alloy, 
SbiBi,.  C.  F.  B. 

Analysis  of  an  Ancient  Slag.  By  AV.  Thomasc  x  (Chem.  Nefpg, 
69,  303). — The  following  are  the  numbers  obtained  from  the  aaaly&ii> 
of  a  sample  of  slag,  from  the  heaps  long  known  as  "  Dad  Dudley's 
slag,*'  from  the  Netherton  district  of  Staffordshire. 

FeO.     FesOs.  ICnO.  AiPa-     OaO.     MgO.     IC^O.    NajO.  SiO,. 

41*90    7-92    0-20  15  82    2*24    1*73    V15    0*72  28*15 

Total.  Sulphur  aod  Phosphorus. 

99-83  0-024         0  424  per  cent. 

The  sample  Avas  vitreous  with  numerous  blow-holes,  and  was  evi- 
dently a  product  of  an  old  direct  process  when  the  siliceous  matter 
and  gangue  were  slagged  off  as  iron  silicate  without  the  additlou  of 
lime.  D.  A.  L. 

Molecular  Changes  of  Carbon  and  Iron  accompan3ring  the 
Tempering  of  Steel.  By  G.  Chakpt  (Compt.  rend.,  118,  V1^)S — 
1260). —  Ihu  author  has  compaied  the  condition  of  the  carbon  ao 
determined  by  Eggerts's  method  with  the  condition  of  the  iron  as 
indicated  by  the  rectilinear  break  in  the  curve  of  extension  under 
longitudinal  strain.  The  proportion  of  carbon  determined  in  this 
way  is  lower  the  harder  the  temper  of  the  steel.  Experiments  were 
made  with  a  number  of  bars  from  the  same  ingot  of  SIumens-Martin 
steel  coutainin<>"  0*71  per  cent,  of  carbon.  These  Lai's  were  tempered 
by  dilTereut  methods,  and  their  physical  properties  and  the  proporiiuu 
of  cai  bon  (by  Eggertz's  method j  wei-e  determined.  When  the  bars 
were  heated  below  750*  there  was  no  change  in  the  condition  of  the 
carbon,  but  in  some  cases  there  was  partial  modification  of  the  iron, 
althongh  no  relation  could  be  traoea  between  this  modification  and 
the  breaking  charge.  The  increased  i^esistance  of  the  steel  is  prob- 
aV'ly  due  to  change  in  its  mechanical  structure  as  shown  by  the 
fracture. 

When  the  steel  was  tempered  after  heatinir  above  7-40",  the  iron 
and  carbon  showed  simultaneous  modiUcatiun,  the  iron  being  com- 
pletely transformed  in  all  the  bars  that  showed  a  breaking  strain 
higher  than  82  kilos.  The  proportion  of  carbon  transformed  di- 
muiished  continuously  as  the  brealdng  strain  rose  and  the  elongatioB 
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diminished.    Bars  with  a  breaking  strain  lower  than  90  kilos,  were 

reiflily  aftarkod  hy  files  and  other  tools,  nntl  wore  not  tempcrod  in 
the  proper  son^e  of  the  word.  H-ird  ti'mpor  is  iicoorn rianicd  bj  a 
high  V>n':ikinLr  straiu  and  a  redaction  in  the  proportion  of  carbon  as 
determiued  by  Kggertz's  method.  C.  H.  B. 

Potassium  Chlorochromate.  By  0-.  Hebpeldt  (J.  pr.  Chem,^  [2], 
60,  93 — 94). — This  Bait  is  best  prepared  bj  dissolving  3  parts  of 

potn5?«inm  dichromate  in  4  parts  of  conc;»>!itr:!tod  liydroehloric  acid  by 
the  aid  of  a  gentle  heit.  Contniry  to  the  stat(  inent  of  Heinze,  the 
pnlt  does  not  lose  chlorine  at  100** ;  this  does  not  occur  below  250% 
aud  even  after  some  hoars'  heating  at  600 — 600°  about  8  per  cent,  of 
the  chlorine  remaiDS  in  the  residue.  The  action  of  the  salt  on 
organic  compounds  is  an  oxidising  one.  An  attempt  to  prepare 
ehlorochromic  anhydride  by  the  aotion  of  chromjl  chloride  on 
chromic  anhydride  is  described.  A.  G.  B. 

Alkali  Auroclilorides  and  the  separation  of  the  Alkalis.  liy 
B.  Fasbender  (Chem*  Centr,^  1894,  i,  409 — 410 ;  from  Nederl.  Tijdgchr, 
Pharm,,  6, 1—4). — Sodium  aurochloride,  NaCltAuCls  +  2HiO,  is  solu- 
ble in  water, alcohol,  and  ether,  and  crystallises  from  all  these  solvents 

with  the  same  amount  of  water  of  crystallisation.  The  potassium 
salt  18  not  8^)1  nbl'^  in  ether,  nnd  cry<t-^lli«?oM  from  alcohol  witliont 
water  of  crystal lisat ion.  'I'bo  lithiimi  salt,  when  parified  by  wasliim^ 
with  ether,  contains  4H3U,  and  is  not  as  stable  as  the  sodium  or 
potassium  salts.  The  difference  in  solubility  of  these  salts  may  be 
employed  to  separate  sodium  and  potassium  chlorides.  Excess  of 
gold  chloride  should  bo  avoided,  and  the  double  salts  must  be  dried 
at  100^110"  to  drive  off  all  traces  of  acid,  ns  these  tend  to  make  the 
potassium  salt  soluble  in  ether.  These  salts  can  also  be  employed  for 
peparatiog  lithium  and  probably  rubidium  from  sodium  and  potas- 
siam.  h.  T.  T. 


Mineralogical  Chemistry. 


CranpOBitionof  ApophyUite.  By  C.  Fricdbl  {Comft,  rend,^  118, 
1232 — 1287). — Qentil  found  that  apophyllite  fi-om  Buu  Serdoun,  near 

Collo,  Algerin,  contained  no  fluorine,  and  the  author  confirms  this 
statement.  Tie  also  finds  that  tins  apophyllite,  and  five  otlior  speci- 
mens from  widely  difffrfMif  localities,  when  heated  to  redness  f^ivo 
off  water  which  hiis  an  ulkaline,  aud  not  an  acid,  reaction.  Xhey 
eon  fain  small  qoau  titles  of  ammonis,  part  only  of  which  is  given  off 
on  heating  to  redness,  and  the  remainder  can  be  liberated  by  boiling 
with  goda  solution.  Pisani  has  found  that  nine  specimens  of  the 
mineral  from  different  localities  give  off  wat^-r  which  is  neutral  fo 
test  |.apr  r.  whilst  only  one  specimen  from  Feroe  gave  oS.  water  with 
(Bin  a(  id  reiiction. 

Vol.  lxvi.  ii.  '66 
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Direct  ex  uniuatiou  of  several  specimens  for  fluorine  <^-iivc  nepative 
resulU,  and  tho  author  concludes  that,  contrary  to  usual  stati'inents 
which  seem  to  be  based  only  on  indirect  evidence,  this  element  i:*  not 
au  esseotial  constitaent  of  apopli  v  lUfee.  G.  H.  fi. 

New  Variety  of  Meteorite.    By  G.  Hiniuchs  (Compt.  rewi., 

118,  1418 — 142'"0- -  crust  of  nii'tooritos  is  usnally  blank,  whilst 

the  mass  of  tho  stone  is  greenish,  the  black  crust  havincr  been 
produced  by  the  action  of  heat,  and  its  thickness  indicating  the 
depth  to  which  this  aeticm  has  penetrated.  A  specimen  which 
recently  came  into  the  author's  posseasion  has,  on  the  contrary,  a 
white  crust  whilst  the  mass  of  the  stono  is  almost  black.  The  crnst 
consists  of  calcium  sulphide,  CaS.  It  can  readily  be  prodnced 
artificially  by  holding  a  black  fragment  of  the  metooi  lte  perpendi- 
cularly in  a  blowpipe  flame  ju«tt  beyond  tho  hottest  point. 

The  mass  of  the  meteorite  has  a  nieati  composition  agreeing  closely 
with  the  pyrozene-tadjerite  described  by  Meanier.  Its  sp.  gr.  is  3'4i. 
It  oontMns  8  per  cent,  of  meteoric  iron«  tvro.thirds  of  which  is  in 
somewhat  large  grains,  troilitc  in  quantity  almost  as  large  as  that  of 
the  iron,  and  pyroxene  and  peridote»  the  latter  being  present  in 
larger  proportion  than  the  former.  (3.  H.  B. 

Analysis  of  the  Meteoric  Stone  from  Makariwa,  near 
tnyeroargill.  New  Zealand.  By  L.  Fletgucb  (Proo.  Boy,  Soc, 
55,  142— 145).— The  metsorite,  before  weathering,  contains  nickel* 

ii-on,  5-20;  olivine,  49  08;  enstatite,  38'77  ;  troilite,  6  00 ;  schreiber- 
site,  0  64,  chroniite,  U  .'U  per  cent.  Intei*est  centres  chiefly  in 
the  method  of  analysis,  whioli  is  to  bo  described  in  full  in  tho 
Miiieralogiral  Magazine.  A  sepai'ation  is  first  made  by  means  of 
a  magnet]  bnb  as  the  metal  present  is  partly  oxidised,  it  is  neces- 
sary to  extract  the  nnattracted  part  with  mercnric  ammonium 
chloride  (after  estimating  the  sulphnr  and  phosphoms  in  it), 
heat  tho  residue  to  a  dull  red  heat  in  a  current  of  hydrogen, 
and  a^ain  extract  ;  metal  and  metallic  oxide  are  thus  removed. 
The  silicate  portion  is  ouly  sli«,'htly  affected  by  this  treatment,  but 
the  troilite  and  schreibersite  aie  larp;-ely  afTre(<>d.  and  it  is  neces- 
sary (bpr  estimating  tho  sulphur  and  phosphorus  in  the  i-esidue  after 
extraction)  to  allow  for  iron  and  nickel  that  haTS  passed  into  solu- 
tion from  these  minerals.  The  residue  is  then  extracted  three  times 
with  hydrochloric  acid  (sp.  gr.  1*06)  on  the  water  bath;  this  com- 
pletely destroys  the  olivine,  tlie  silica  of  which  is  then  removed  by 
extraction  v^nth  aqueous  sodium  carlK")nate  containing  a  little  scxhu 
The  residual  undccomposed  silicate,  eustatite,  in  separately  analysed. 
Various  determinatious  of  the  alkalis  were  also  made.       C.  F.  II. 

Analysis  of  Water  from  the  Hot  Sprlngt  of  Monte  Irone, 
Abano.  By  K.  Kasimi  and  F.  Andkklini  {Oazzvfta,  24,  i,  327—342). 

— A  nnmhtM*  of  springs  of  hot  water  are  found  nt  Moiitt-  Imne;  the 
temperature  of  the  water  is  not  the  sara»>  at  all  liie  sources,  but  the 
maximum  temperature  was  87°  on  a  cold  January  day.  The  water 
issues  accompanied  by  gas  which  contains  75  per  cent,  of  nitrogeu, 
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11  of  carbonic  anhydride,  8 — 12  of  methane  and  other  hydrocnrbons, 
and  1'7 — 2  per  cent,  of  hydrogen  sulphide.  The  water  is  sliglitly 
alkaline,  and  at  2U\  l-°  has  the  density  1'0026.  "^I'lie  (juiinfitirs  of  tlio 
variouB  dissolved  snhHtances  are  given  in  the  following  table  in  parts 
per  10,000  by  weight. 


Snlwtaiice. 


NaCl  

.... 

MgCL  

M-I.  

CaSO.  

8iO,  


•  ••««• 


Parts  per 
lO.tXX). 


84 -020  i 
0*1165 
3-0674 

0-0' '10 
0-8«)7U 
12  -6310 
0 


Subabmee. 


KCl  

LiCl  

FoHj(COj)j 
ALO 


Piirts  per 

lu.uuo. 


1  •53n2 
0  012« 
0'097« 
1-4821 

0  -Olio 

0  001^ 


Total  loUd  Mridne  dried  at  180^  -  68  '48G0l 

Traces  of  organic  matter,  boric  acid,  strontium,  mauganese, 
arsenic,  and  phosphoric  acid  are  also  present.  W.  J.  P. 


Physlologioal  OhemiBtry. 


Respiration  Apparatus,  by  F.  Hoppk-Seyt-er  (ZriLphyaivl.  Chem.^ 
19,  574—589)  ;  Respiration  m  Man,  hrE.  Lavks  (<7>?W.,  590--602) ; 
Respiration  in  Cases  of  Diabetes  Mellitus,  by  \V.  WKiNriiAUi) 
aod  E.  Laves  {ibid.,  603^628);  Reqpiration  m  *  Dog  after 
Xztirpatioii  of  the  Panoreas,  by  the  same  (t5id,  629—646).— The 
apparatns  used  in  the  inTestigations  above  quoted  is  one  adapted 
for  human  beings  on  the  principle  of  Begnaii1t*s  well-known  one. 
Its  constroetton  is  illustrated  by  figures.  In  a  normal  individual,  the 
ftvernee  fifyures  obtained  from  seven  experiments,  each  of  which  is 
given  iuUjr,  are  the  following. 

Ojiygen  used,  per  diem   400*7  litree 

„  per  kil(K  per  minute  ♦  4*107  c.c. 

Carbonio  anhydride  produced  per  dii m  ....  324*5  litres. 
„                       )ier  kilo,  per 

minute   3*52  c.o. 

Respiratory  quotient   0*857 

The  results  obtained  in  a  diabetic  patient  show  that  the  amount  of 
oxygen  consumed  is  about  tlie  Siiuie  as  in  a  lualtliy  individual  :  the 
respiratory  quotient  is  u  little  lower.  The  acminibtration  of  ca;  Lo- 
hydrate  food,  selected  so  as  to  cause  no  corresponding  output  of 
sugar  in  the  nrine,  causes  an  increase  in  the  prodnction  of  carbonie 
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aii}i.Trlrid(>  nnrl  a  rifie  of  tlio  respiratory  qaoiient  as  in  the  case  of 
healthy  individualB. 

In  the  dog,  no  nctcwoi  lliy  difTercnccs  in  the  respiratory  exchnnge 
"were  observable  after  extirpation  of  the  pancreas.  W.  1).  11. 

Xatimatton  of  the  Acidity  of  the  Stomaoh.  By  P.  Mohb 
(ZeiU  phynol,  Ohtm.,  19,  647 — 650). — few  experiments  are  recorded 
in  which  6.  Topfer's  method  of  estimating  the  acidity  of  the  con- 
tents of  the  stomach  (this  vol.,  ii,  262)  was  used.  They  show  that 
the  method  is  trustworthy.  W.  D»  H. 

Lymphagogues.  liy  K.  H.  Staki.in.;  (J.  Phy.^inl,  17,  30-47).— 
The  (brniation  of  lyn^ph  is  c-cmsidered  by  Hoidenhaiu  <o  I  n  due  to  a 
pjdcrss  of  secretion  by  the  euduthelial  cells  of  the  vascular  wall; 
aiid  ly liijdmgogues  are  substances  which  cause  an  increased  flow  of 
Jymph.  These  may  be  divided  into  two  classes;  the  first  class 
inclndes  snhstances  like  peptone  and  leech  extract,  which  cause  an 
iiicr(  as(  d  Sow  of  more  concentrated  lymph ;  the  blood  plasma  is 
diminished  both  in  quantity  and  c  Tfcentration.  The  second  class 
inrlndcs  siurJir,  Fnit,  and  other  crystalloi'ds;  they  cause  an  inprcasrd 
flow  of  more  watery  lympli  :  ihv  bluod  at  tho  same  time  becomes 
more  watery  albo,  so  that  the  excess  of  lymph  is  derived  from  the 
tissues. 

An  examination  of  the  experiments  on  which  these  Tiews  rest  has 
led  the  author  (J.  Physiol,  16,  224)  to  hold  that  lymph  formation  is 
not  a  vital  secretory  process,  but  that  it  can  he  explained  hy 
mechanical  fnelora,  diffeience  of  blood  pressure,  Jbc. ;  and  the  })resent 

paper  ir  devoted  to  a  fuller  exposition  of  this  view  with  frtsh  ex- 
periments in  which  lymphii!j(  ijues  of  both  classes  were  used.  It  is 
held  that  the  differences  in  lymph  flow  can  all  be  explained  as  due  to 
differences  in  intracapillary  pressure  and  permeability  of  the  vessel 
walls.  An  important  point  strongly  insisted  on,  is  that  arterial 
preesnre  is  no  measnre  of  intiacapillary  pressure,  hnt  must  he  con* 
sidered  in  ndation  to  the  pressures  in  the  outlet  from  the  capillary 
area,  that  is,  in  the  veins. 

Members  of  the  second  class  of  lymphagogues  on  injection  into 
the  blood  aitiaet  water  from  the  tissues  and  cause  a  condition  of 
hydraniie  plethora  with  increased  eapiilaiy  pressure.  The  inen'a.sed 
lymph  tlow  from  the  thoracic  duct  is  due  to  the  increased  prcbsure  in 
the  abdominal  capillai'ies. 

Members  of  the  first  class  of  lymphagogues  are  really  poisons 
which  affect  injuriously  (1)  the  endothelial  cells  of  the  capillaries, 
especially  in  the  liver,  increasing  their  permeability  ;  (2)  the  mns* 
culnr  walls  of  the  blood  vessels,  especially  in  the  splanchnic  ai-ea, 
produciiiLT  vascular  dilatation;  and  (3)  the  heart  muscle.  The 
increased  lymph  flow  is  almost  entirely  due  to  the  iucreasrd  permea- 
bility of  the  hepatic  capillaries.  \V.  D.  ii. 

T'hy biological  and  Therapeutic  ECecls  of  liio  Homologues  ol 
Quinine.   By  E.  Oriiiadx,  Laborde,  and  Bou&ru  (Compi.  rend.,  118, 
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1303 — 1306). — The  authors  h&w  inveKhrrated.  the  toxic  and  thera- 
peutic effects  of  capreine,  CivHnNaO'Oli,  quinine  (metbylonpreine), 
CitHsiNaO*OMe,  and  ihoir  higher  homolognw  to  and  indnding 
amylenfHraine.  Both  toxic  a^d  therapcmtfo  dleate  inereMe  with 
the  molecular  wiight.  Eihjhsiipreiiie  is  m  more  poweifnl  febrifage 
than  qninine,  ftna  propylcuprcinr  inny  be  nsefal  in  casea  of  high 
fever,  bat  its  toxic  action  ia  ao  powerlni  that  it  oaii  only  be  adminia- 
tered  in  small  doses.  C.  H.  B. 


Chemistry  of  Vegetable  Physiology  and  Agricultare. 


Influence  of  Vluorine  Compounds  on  Beer  YeMit.  By  J. 

Epfroxt  (Gompt.  rend.,  118, 1420 — 1423).— The  anthor  haa  oompared 
the  chemlrni  rffrvts  of  ordinary  yeasts  and  of  yeasts  inn  red  to  tlic 
action  of  tiuorine  coinpoundH  (this  vol.,  ii,  62).  For  a  given 
qauntity  of  alcohol  formed,  the  qaantitj  of  carbonic  anhydride 
liberated  is  always  distinctly  higher  with  the  ordinary  yeast.  For  u 
given  qaantity  of  glucuse  decomposed,  the  qnantity  of  alcohol  formed 
ia  diatiDctly  higher,  and  the  quantity  of  glyoefol  and  succinic  acid 
lower,  with  the  yeaat  inared  to  flaorine  oomponnda  than  it  is  when 
ordioaiy  yeast  ia  employed.  C.  H.  B. 

Constituento  of  the  Tissues  oi  Fungi.  By  E.  WiiiiER^iEiN 
{Zeit.  physiol.  Chem.y  19,  521 — 562). — ^In  this  research,  numerous  mem- 
bers of  the  fungus  group  were  inTeatigatod  by  methods  similar  to 
those  emplored  by  £.  Schulze.  Tbe  obief  constitaent  is  undoubtedly  a 
snbetance  which  resembles  cellulose,  and  in  some  of  its  properties  tbe 
trne  cellnlose  of  vSelnilze  (this  vol.,  ii,  250)  ;  hrmicelluloBe  appears 
to  he  present,  and  can  bo  extracted  by  means  of  hot,  dilute  acids. 
The  iungos-cellulose  Pil/.cellulose  ")  of  de  Bary  is  a  mixture  of 
cellulose  with  some  nitrogenous  snbsiance,  which,  however,  is  not 
protoid  in  nature.  Full  r^erenoes  are  given  to  prsrious  work  on  the 
subject.  W.  D.  H. 

Alkaline  Reaction  during  Assimilation  in  Aquatic  Plants. 
By  O.  LoKsv  {Clkem.  CetUr.,  65,  i.  510;  from  Flora,  77,  419).— Ac- 
cording to  HaHsack,  tbe  alkaliuity  produced  by  various  aquatic  plants 
is  doe  to  the  hydrogen  calcium  carbonate  in  the  nntritiTe  aolntions,  and 
the  production  of  normal  carbonate,  due  to  a  separation  of  alkali  bj 
tbe  plant.  Tbe  anthor,  however,  in  the  case  of  elodea»  observed  that 
not  only  solutions  containing  calcium  hydrogen  carbonate  became 
alkaline,  but  also  those  contnininq'  calcium  nitrate.  This  was  not  duo 
to  ammonium  carbonate,  m  no  aiainoaiii  was  pi-esent.  Elodcii  also 
gradually  reddened  a  soiutiou  of  phenolphthalein  in  distilled  water, 
and  in  eight  hours  calcium  eouM  be  detected  in  the  aolutiou ;  organic 
matter  was  also  detected.   It  is  oonduded  that  the  reddsBinir  of 
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^benolphthalein  ir  cansed  either  by  Fomc  organic  calcitun  compound, 
or  that  calcinm  carbocate  is  held  in  solution  in  a  colloidal  state  by 
the  separuti  (i  organic  matter,  and  that  ilus  has  the  power  of  redden- 
ing phenol phtbalei'n.  A  Bimilar  result  wa-s,  in  fact,  obtained  hy 
shaking  a  warmed  solution  of  calcinm  hydrogen  carbonate  with  some 
gum  avabic  and.pbenolphfchaleln  in  a  capacioas  floek  until  the  looaelj 
pombined  carbonic  anhydride  had  eeparated.  K.  H.  H. 

Oats  Manured  with  Ammonium  Sulphate.  By  C.  Mitrakkt 
(Chem.  Cenir.,  65,  i,  ^.(M) ;  from  Inang.  Jhss.,  Leipzig,  1892). — Exclu- 
sive nitrogenons  mamuing  increased  the  proteids  and  lowered  the 
quantity  of  fat  and  nou -nitrogenous  extract  of  the  gi*ain.  The 
varieties  of  oats  which  gave  the  greatest  yield  had  larger  gratna,  bat 
wei-e  poorer  in  pToteTda  than  the  other  varietiea.  Heavy  grains  are 
richer  in  proteids  than  light  grains.  The  small  ^;rain8  prodaoed 
on  rich  soil  are  richer  in  proteids  than  the  larger  grains,  whilst  in  the 
case  of  poor  soil  the  reverse  holdH  good  Increase  in  amonnt  of 
proteid  goes  with  decrease  of  fat  and  non-nitrogenoas  extract. 

N.  H.  M. 
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Electrolytic  Estimation  of  the  Halogens.  By  G.  Vosima.ss 
{Mimaish.^  16, 280 — ^284). — ^A  dense  regaline  deposit  of  silver  haloid  is 
obtained  when  a  halogen  is  deposited  on  a  weighed  silver  plate  from  an 
alkaline  solution.  The  solution  of  the  halogen  is  mixed  with  a  few 
grams  of  alkali  tartraU"  and  10  per  cent,  sodinni  hydroxide  solntioD, 
and  subjected  to  n  current  of  2  volt.s  and  0  ()3 — 007  ampere.  A 
platinum  cathode  is  employed,  ?md  an  anude  of  pnre  silver.  The 
end  of  the  electixjlybis  is  determined  when  a  new  anode  placed  in 
the  solntion  does  not  gain  in  weight.  The  anode  after  being  removed 
from  the  solntion,  is  washed  wiSi  water,  and  then  with  alcohol,  and' 
dried  over  a  Bnnsen  burner  ;  finally  it  is  heated  until  the  silver  haloid 
darkens  or  melts,  and  is  then  allowed  to  cool,  and  weighed.  If  a 
very  accumte  estimation  is  required,  it  is  necessary  at  the  end  of  the 
opemtir»n  to  snbstitute  a  platinum  electrode  for  the  silver  anode, 
and  ngam  paas  the  cuirent  for  one  hour,  in  order  to  deposit  the  small 
quautity  of  silver  which  is  dissolved. 

The  results  obtained  by  the  author  with  potassiam  iodide  arc  satis- 
foctory.  The  iodine  in  a  solution  as  iodate  may  also  be  determined* 
by  this  method.  E.  C.  R. 

Detection  of  Traces  of  Chlorine.  By  A.  Tii.mkrs  and  M. 
Fay(^lle  {Compt.  rend.,  118, 1413— 1414).— The  sensitivetH's^  of  thr- 
reaction  previously  described  (this  vol.,  ii,  ;^96)  varies  coii.s.idt*rubI v 
with  different  specimens  of  aniline,  and  is  highest  when  the  aniline 
contains  small  quantities  of  toluidiae.  By  using  orthotolnidine  is 
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place  of  aniime  (Inc.  f/7.),  an  iutt'iisr  blue  coloration  is  obtained, 
becomiiicr  violct-i-ed  on  heating  or  aftur  some  time.  Tlie  reactiou  i9 
very  distinct  vrith  as  little  as  01  milligram  of  chlorine. 

When  bromme  is  present,  if  orthotolnidine  is  used  alone,  it  has  the 
disadTantage  that  the  precipitate  produced  by  the  faromiue  does  not 
remain  perfectly  white.  This  difficulty  is  lemoved  by  employing  as 
the  I'ea'rent  a  mixture  of  a  saturated  aqueous  solution  of  aniline 
(100  c.c),  saturated  aqueous  solution  of  orthotolnidine  (20  c.c),  and 
glacial  ac-etic  acid  (.'^0  cc).  So  long  as  the  reagent  is  in  excess,  no 
bromotoluidine  is  formed,  but  the  bx-ominc  is  converted  into  the  stable 
and  perfectly  white  bromaniline. 

The  action  of  ohlorlne  on  orthotolnidine  in  acid  solution  aeems  to 
be  a  rapid  and  easy  method  of  preparing  Rafraninea. 

Chlorine  water  may  be  used  as  a  test  for  the  presence  of  tolaidino 
in  aniline ;  if  the  latter  is  pui-e,  the  coloration  will  be  brownish,  but 
if  the  former  is  present  in  not  too  small  quantity,  the  coloration  will 
be  tirst  bluu  aad  then  violet.  C.  H.  B. 

Estimation  of  Chlorides  in  Products  of  Organic  Origin. 

By  G.  MEiLLf:RE  (/.  Fharm.,  [6],  29,  407— 499),— When  chlorine  has 

tr  }>f  cstimat^^d  in  organic  proilucts,  it  is  necessary  to  burn  off  the 
ori^nuiic  matter,  bot  this  always  causes  an  appreciable  loss  of 
chlorine. 

The  author  recommends  the  following  process.  The  substance 
(urine,  for  instance)  is  mixed  with  an  equal  bulk  of  20  per  cent,  solo* 
tion  of  calcium  nitrate  and  evaporated  to  dryness  in  a  flat-boitomed 
platinum  dish  ;  a  slight  elevation  of  temperature  suffices  tu  com- 

pl'^ely  l)urn  off  the  carbonaceoas  matter.  The  residue  when  trcat^'d 
with  water  yields  a  filtrate  which  is  free  from  jiliosphsites  ;  tv)  this  a 
drop  of  solution  of  iropaK>lin  is  added,  nnd  then  dilute  sulphuric  acid 
to  acid  reaction.  A  little  powdered  chalk  is  now  added  to  decolorise 
the  liquid,  and  the  chlorine  is  titrated  with  silver  nitrate,  nsing 
potassinm  chromate  as  indicator.  It  is  advisable  to  make  a  blank 
experiment.  L.  pe  K. 

Separation  of  Chlorine  from  Bromine.  Jly  K.  Exgkl  (Compt. 
rend.^  IIS^  1263 — 1265). — 1  to  2  grams  of  the  substance  is  dissolved 
in  150—  200cx.of  water,  mixed  with  3  to  5  gramn  of  ammonium  por- 
snlphate,  and  heated  at  70 — 80^.  A  carrent  of  air  is  passed  into  the 
liquid  for  abont  an  hour  in  order  to  remove  the  bromine,  which  is 
best  collected  in  a  solution  of  snlphurons  acid  and  estimated  as  silver 
bromide.  It  is  not  advisable  to  collect  the  bioniine  in  potassium 
iodide  solution,  since  small  quantities  of  ozone,  or  j)oss!h1v  of  persulph- 
nric  anhydride,  may  bo  given  off.  Under  the  conditions  specified,  the 
quantity  of  chlorine  liberated  from  solutions  of  chlorides  is  very 
ininnte,  and  probably  does  not  exceed  O'l  milligram. 

Iodine  can  also  be  separated  by  means  of  ammonium  persulphate, 
the  cold  liquid  being  mixed  with  sodium  acetate  and  tlie  persulphate, 
and  the  iodine  removed  l\v  means  of  carhon  bisulphide.  Under  these 
cM>nditions,  no  trace  of  bromine  or  chlorine  is  liberated* 

C.  H.  B* 
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Detection  of  Hydrobromio  acid.  By  A.  Villikbs  and  M. 
Pavollk  {Cofiipt,  rend.,  118,  1265— 1268).— The  well-known  method 
of  doteoting  bromidM  in  preeenoe  of  iodides,  by  liberating  the  two 
halogens  snoeeflsiyelj  by  gnidaal  addition  of  ohloriDe  water,  gives  an* 
satisfactory  results,  owing  partly  to  tha  hct  that  some  bromine  is 
liberated  while  iodides  still  remain  nndecomposed,  and  partly  to  ihe 
formation  of  iodine  bromide.  Tho  brown  coloration  followin^^f  the 
violet  cannot  be  distinctlj  rocognused  when  the  quantity  of  bromine 
present  is  less  than  one-tenth  of  the  quantity  of  iodine.  In  complete 
absence  of  iodine,  however,  a  rery  dniihiot  yellow  coloration  is  im- 
parted to  carbon  bisnlphide  by  1  milligram  of  bromine. 

In  order  to  remove  iodine,  the  liquid,  which  shonld  be  fne  from 
nitric  acid,  is  mixed  with  an  excess  of  ferric  chloride  solution  contain- 
ing no  fii'o  chlorine.  Aboat  5  c.c.  of  a  half-normal  polnfion  shonld 
be  added  for  every  01  gram  of  iodint-  snpftospd  to  bv  ]>reseTit.  The 
liquid  is  evaporated  to  dryness  on  a  water  batb,  and  heated  for  an 
hour  or  two,  in  oi-der  to  ensnre  complete  Tolatilisation  of  the  iodine. 
The  residue  is  dissolved  in  a  small  quantity  of  water,  the  iron  preci- 
pitated by  means  of  an  alkali,  and  the  61trate  acidified  with  hydro- 
chloric acid  and  treated  with  chlorine  water  and  carbon  bisalphide. 

In  tho  ordinary  conrse  of  an  analysis,  it  would  be  best  to  o]>orntf>on 
^he  precipitate  of  silver  haloid  Halts,  hydrocyanic  acid  havini,'^  been 
previously  removed  (this  vol.,  ii,  396).  The  silver  precipitate  is 
heated  with  hjdrogeu  sulphide,  and  the  liquid  concentrated  after 
lemoval  of  the  excess  of  the  gas. 

In  order  to  detect  bromine  in  iodine,  the  halogens  must  first  be 
converted  into  the  hydraotds  by  treatment  with  hydrogen  sulphide  in 
presence  of  water.  C.  H.  B. 

Estimation  of  Iodine.  By  A.  Villiers  and  M.  Fayolle  (Compi, 
rend.f  118,  1332 — 133'i) — The  solution,  vv'hich  must  be  free  from 
nitric  acid,  is  mixed  witli  f<  rric  chloride  solution  containing  no  free 
i^tilorine  (r>  c.c.  of  a  halt-normal  solution  for  every  01  gram  of  iodine), 
and  agitated  with  carbon  bisulphide.  The  latter  is  then  diuwn  off, 
and  a  fresh  quantity  is  added  and  agitated  with  the  liipuid,  the  pro- 
cess  behig  repeated  until  the  carbon  bisulphide  remains  colonrwAS. 
As  a  rule,  four  washings  sufBce.  The  several  quantities  of  the 
bisulphide  are  mixed,  washed  with  a  little  water  to  remove  any  traces 
of  ferric  chloride,  and  the  iodine  estimated  with  sodium  thiosnlphato 
solution. 

A  convenient  form  of  apparatus  for  extruding  with  carbon  bisulph- 
ide and  washing  the  latter,  consists  of  two  cylindrical  bulbs  separated 
by  a  stop-cock.  The  upper  end  of  one  bulb  is  fitted  with  a  glass 
stopper,  and  the  lower  end  of  the  other  is  provided  with  a  second 
8top*cock. 

The  chlorine,  bromine,  anfl  iodine  may  be  precipitnt4^rl  rb  silver 
salts,  which  are  then  decomposed  by  means  of  hydrogen  sulphich  inui 
the  excess  of  the  latter  expelled,  the  tiltrate  being  treated  in  tiie 
manner  described.  C.  H.  B. 
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Detection  of  Iodine  in  Urine.  By  H.  SANpr.uNn  (Arrh.  Pharm., 
232,  177 — 163). — Oi  the  muthods  recommeuUeti  for  the  detection  of 
iodine  ia  nrise  (see  Neabaner  and  Togel,  "  Uamanal^^*')  the  aatbor 
finds  the  following  to  be  the  most  delicate  and  trustworthy :  To  5  c.c. 
of  the  urine  there  are  added  Buccessivelj  1  c.c.  of  sulphuric  acid 
(1  :  4),  1 — 3  drops  of  dilate  sodium  nitri(e  solutiou  (1  :  51)0),  and 
carbon  bisulphide  or  chloiofnrm ;  after  agitation,  the  solvent  will  he 
coloured  rose-red  by  a  smaller  proportion  of  iodine  than  O  Oul  per 
cent.;  indeed,  if  a  comparison  with  a  tube  containing  urine  known 
to  be  free  from  iodine  be  made,  as  little  aa  0*00000765  gram  of  iodine 
in  5  CO.  of  urine  can  be  detected  by  this  test. 

The  two  methods  which  the  author  has  devised  for  the  quantitative 
estimation  of  iodine  in  urine  are  as  follows,  the  second  being  recom- 
inendod  for  very  small  quantities  of  iodine,  on  acconnt  of  the  fact  that 
filtration  is  avoided  :  1. —  25 — hy)  c.c.  of  the  filtered  urine  is  acidified 
with  nitric  acid,  and  sufficient  silver  iniiuie  is  added  to  precipitate 
all  the  iodine;  after  half-an-hour*8  digestion,  the  precipitate  is  col- 
lected, washed,  and  transferred,  with  the  paper,  to  a  flask,  in  which 
it  ia  heated  with  water  (8  o.c.)i  hyclroehlorio  acid  of  sp.  gr.  1*124 
(4  c.c),  and  zinc  dust  (2  grams).  \Vhen  reduction  is  complete,  the 
contents  of  the  flask  are  filtered  into  a  distillation  flask,  and  the 
filtrate  is  distilled  with  ferric  chloride  (3 — 4  £?rams).  the  distillate 
being  received  in  a  solutiou  of  potassium  iodide,  and  the  iudine 
titrated  with  a  solution  of  sodium  thiosulphate  (N/5Q  or  N/lOU)  in 
the  usual  way.  2.— '  25—50  o.o.  of  urine  (or  more  if  the  iodine  content 
be  very  low)  is  evaporated  to  dryness  in  a  platinum  dish  with  sodium 
carbonate  (0*2o — 0'5  gram)  ;  the  residue  is  ignited  to  bum  off  organic 
matter,  dissolved  in  water,  and  the  solution,  after  bein^j^  acidified  with 
hydrochloric  acid,  is  distilled  with  feiric  chloride;  the  iodine  is  then 
determined  in  the  manner  described  above.  A.  G.  B. 

Batimation  of  Kitrie  aoid.  By  Babill^  (/.  Pftarm.,  [5],  29, 

441 — 444). — The  author,  remarking  on  an  article  hy  Henry  (this 
to].,  i,  252),  states  that,  as  long  ago  as  1878,  he  had  proposed  the 
nse  of  the  nitrometer  lor  the  estimation  of  nitrates  in  potable  watei^. 

L.  HE  K. 

Application  of  Sodium  Peroxide  in  Analysis,  liy  u.  i:^A}«8NKR 
{Arch,  PAorm.,  232,  226— 240).— The  anthor  has  detected  osone  in 
the  oxygen  which  is  evolved  when  sodium  peroxide  is  dissolved  in 
water,  and  attributes  the  activity  of  sodium  peroxide  as  an  oxidising 

acont  to  its  presence.  When  sodium  peroxide  is  added  to  a  solution 
of  uranyl  nitrate,  tiic  vello-w  precipitate,  %vliich  is  at  Brst  formed,  i"c- 
dissolves,  and  froni  iliu  solutiou  l  aii  ley  's  sodium  pcruranate  may  be 
precipitated  by  alcohol.  Whilst  ciuomium  hydroxide  readily  passes 
into  Bolnticm  as  sodium  ebromate  (Haussennann,  Abstr.,  1893, 
ji,  471),  manganous  hydroxide  is  only  oxidised  to  the  hydrated  per- 
oxide, and  feiTons  hydroxide  to  ferric  hydroxide.  Upon  these  facts, 
the  author  ba.s;cs  a  process  for  soparatinK'  rhrominm  from  manganese 
and  iron  which  is  obvions  (compare  Clark,  Trans.,  1893,  1079).  If 
sodium  peroxide  is  .substitutc'l  for  a  mixture  of  sodium  carbonate  and 
potttsbium  uiiiuLc  iu>  an  oxiilunL  ior  manganese  oxidtii,  uu  excess  must 
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be  avoided,  otherwise,  on  dissolving  the  prodact  in  waler,  the  man- 

ganate  will  be  reduced  by  this  excess.  Sodium  peroxide  may  be 
Riibgiitated  for  hydinpron  dioxide  in  the  method  described  by  G. 
Kassner  (Abstr.,  1801,  -15),  which  may  be  applied  for  the  estiniriHon 
of  potassium  ferrif\ anide.  Cobalt  is  precipitated  as  black  pesqiii- 
oxide  by  sodium  peroxide,  but  nickel  remains  as  the  green  hydroxido  ; 
neither  metal  is  precipitated  by  this  reagent  from  a  potassium  cyanide 
Bolation.  Mercary,  gold,  and  silver  salts  are  reduced  to  the  corre* 
sponding  metals  by  sodiam  peroxide ;  bat  the  solntions  of  chloro* 
platinic  and  cliloropalladioas  acids  arc  not  reduced,  since  their  sodium 
salts  appear  to  be  stable  ;  solutions  of  platinic  and  palladious  chloride, 
obtained,  by  addincr  silver  nitrate  to  the  acids,  are,  however,  reduced. 

For  the  quantitative  separation  of  antimony,  tin,  and  arbtnic, 
sodium  peroxide  maybe  applied  as  follows.  The  mixed  sulphides  are 
stirred  with  about  30  c.c.  of  water,  and  sodium  peroxide  is  added  by 
degrees,  until  a  small  portion  no  longer  gives  a  colonred  precipitate 
on  the  addition  of  dilate  snlphnrio  acid.  The  whole  is  then  trans- 
ferred to  a  silver  crucible,  evaporated  to  dryness,  and  kept  iu  fusion 
for  some  tinio.  The  melt  is  treat*  <1  witli  aqnnnns  jileohol  (3  :  1),  and 
the  andissolved  sodium  pyroantimonate  collected  on  a  filh-r  and 
weighed  as  antimonyl  antiuiouate.  After  the  alcohol  lias  been  evapo- 
rated ftx>m  the  filtrate,  this  is  acidified  with  dilute  sulphuric  acid,  the 
precipitated  stannic  acid  is  dissolved  by  caustic  soda,  and  carbonic 
anhydride  is  passed  through  the  solution  to  incipient  precipitation ; 
ammonium  chloride  is  then  added,  and  the  solution  heated  for  half 
an  hour  to  completely  precipitate  the  stannic  oxide,  nrhich  is  weighed 
ns  usnal.  The  arsenic  is  precipitated  from  the  second  filtrate  bj 
mat?nesia  mixture. 

Qualitatively,  the  method  maybe  modiGed  by  tehtiiior  a  small  jiortion 
of  the  oxidised  mixture  (care  having  been  taken  liiat  all  the  sodium 
peroxide  has  been  previously  decomposed  by  boiling)  for  antimony 
by  adding  a  little  of  the  liquid  to  some  acidified  potassium  iodide 
Bolntion ;  if  antimony  be  present,  it  will  be  separated  on  adding 
alcohol  after  a  somewhat  prolonged  digestion  with  sodium  peroxide. 

A.  G.  B. 

Separation  of  the  Alkalis  by  means  of  their  Aurochlorides. 
By  H.  FAbBtM>ER  {Chem,  Centr.,  1894,  i,  4UU— 410).— See  this  vol., 
ii,  421). 

A  Test  for  Copper.  By  P.  Sabatisb  (Chem.  Centr.,  1894,  i,  657; 
from  Rev.  intern,  falsif.,  7,  101 ;  compare  this  vol.,  ii,  352). — If  con- 
centrated hydrobromic  acid  is  added  to  a  concentrated  solution  of 
cupric  bromide,  a  violet-red  hyd7*obromidc  is  formed,  which  is  but 
slightly  affected  by  heating  the  solution,  but  i.s  decomposed  by  dilu- 
tion with  water,  with  productioa  of  a  blue  coloration.  If  a  solniion 
containing  a  copper  salt  is  added  to  1  c.c.  of  concentrated  hydnK 
bromic  acid,  a  purple  coloration  is  produced  if  much  copper  is  preaent, 
a  Itlsc  coloration  if  little.  01  milligram  copper  msy  be  recognised 
by  this  tost.  A  mixtuii-  of  solid  potassium  bromide  nnil  con- 
centrated phosphoric  acid  may  be  sabstitoied  for  the  hydrobromic 
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acid.  Tlio  mixture  should  be  slightly  warmed,  the  coloratioD  appear- 
iug  on  cooling.  L.  T.  T. 

BsilmaUon  of  Mercury  in  Presf^nce  of  Iodine.  67  Fkanqois 
(/.  I*harm,,  [6],  29,  493— 497)*— The  author  lias  proved  th»t 
although  mercuric  in  h'do  not  completely  decomposed  by  heating 
with  fHlcium  oxide,  it  is  when  ignited  with  soda-lime.  The  analysis 
is  ootui acted  as  nsnal,  in  a  combuHtioii  tube,  a  little  o.xalic  acid  being 
added  to  the  mixtut^  tu  yield  a  cunent  of  hydrogen,  which  will  assist 
in  expelling  the  mereurml  vaponr.  The  soda-lime,  which  should  have 
Utile  tendency  to  faRe,  is  best  prepared  by  slaking  4  parts  of  calcinm 
oxide  with  1  part  of  sodiam  hydroxide  dissolved  in  4  parts  of  water, 
and  igniting  the  product.  If  it  bo  desired  to  estimate  the  iodine 
also,  the  cnnh'!5fs  of  tlie  tnbo  should  be  transfrrred  to  a  'j-^^norritnii^ 
fl  i'-k.  the  delivery  tube  of  which  dips  into  a  test  glass  containiiifj  a 
soiuiioii  of  silver  nitrate.  After  first  adding  some  water  to  Blake  the 
lime,  nitric  a<ud  is  very  gradually  added  until  the  mass  has  dissolved  ; 
the  traces  of  iodine  which  escape  are  absorbed  b^  the  siWer  eolation. 
The  liquid  is  then  filtered,  and  the  filter,  after  being  moistened  with  a 
few  drops  of  salphurons  acid,  is  well  washed.  Any  free  iodine  in  the 
filtrate  is  cautiously  reduced  by  adding  a  little  more  sulphurous  acid, 
and  the  iodine  is  then  precipitated,  using  the  silver  nitrate  solution 
from  the  test-glass.  Tho  results  obtained  by  the  author  are  very 
satisfactory.  L.  de  K, 

Volnmetrio  Bstimation  of  Gold.  By  a.  Frakzesohi  (Chem, 
Cenir.,  1804,  i,  657;  from  Bull.  Clnm.  Farmae,,  1894,  No.  2).— Excess 

of  decinormal  potassium  oxalate  is  added  to  the  solution  contain- 
ing the  gold  salt,  the  whole  boiled  for  a  few  minutes,  and  then  allowed 
to  cool.  Tho  precipitated  gold  is  collected,  and  the  tiltrate  (to  which 
1  c.c.  of  dilute  sulplinric  acid  is  added)  is  warmed  and  titrutrd  with 
decinormal  potassium  permanganate,  1  c.c.  of  decinormal  jiotii.ssuini 
oxalate  destroyed  represents  0*0063  gram  of  gold.  The  gold  solution 
inast  not  contain  free  hydrochloric  acid.  L.  T.  T. 

Separation  and  Estimation  of  Small  Quantities  of  Methylio 
and  Ethylic  Alcohols.  By  ]j.  Pim  nikr  (./.  Phirm.,  [.'>],  29,  407 — 
410).-— After  the  isolated  aleoholic  liquid  has  been  treated  with  con- 
centrated hydriodic  acid  tu  convert  the  alcohols  into  the  corresponding 
haloid  salts,  the  liquid  is  shaken  w^ith  pure  chloroform  \  ot-  it  may  bo 
distilled,  and  the  first  portions  condensed  in  a  receiver  containing 
ohloroform.  After  removing  free  acid  by  shaking  with  aqneons  pot- 
ash, the  chloroform  is  agitated  with  a  solution  of  silver  nitrate  and  a 
little  moist  silver  oxide,  which,  after  gome  time,  will  cause  a  pre- 
cipitate of  silver  iodide.  Thi^<  is  wjished,  first  with  ammonia,  and 
then  with  nitric  acid,  and  weighed.  If  etbvHc  alcohol  alone  ho 
present,  its  amount  may  be  at  once  calculated  from  tlic  wei«»ht  of  tlio 
silver  iodide ;  but  if  both  alcohols  are  present,  their  total  amouut 
mast  be  ascertained  from  the  specific  gravity  of  the  distillate,  and 
their  respective  amoante  calouUted  from  the  amount  of  silver  iodide 
obtained. 
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The  presence  of  methylic  alcohol  may  bo  snspocfod  when  the 
chloroformic  solation  of  the  hvdriodides  b  oils  bi'low  61'  also  bv  the 
alcohol  yielding  formic  acid  on  oxidit ion.  lOtliyiic  alc  ibol.  on  T'le 
other  hand,  may  be  approximately  estimated  by  det-ermiumg  thtj 
amoant  of  iodoform  it  yields.  L.  db  C 

lodometric  Estimation  of  /3.Naphthol.    By  F.  W.  Kustki 

(Her.,  27,  1005— 1901)).— The  iodoinotric  mctlio]  of  estimating,' 
/i-iiaphthol,  described  by  Mcssincrer  and  Vortmann  (Abstr.,  180", 
117.''),  only  gives  accurate  results  when  the  cuncentration  of  the 
/::!-napiithol  Bolution  is  approximately  constant,  the  amoaitt  of  iodine 
fixed  nndergoini^  oonriderable  variation  when  this  is  not  the  case.  In 
order  to  determine  the  amoant  of  /9*iiaphthol  in  solutions  containing 
fi-om  0*1 — 0*5  gram  per  litre,  tbe  aathor  made  a  large  number  of 
determinations  with  known  and  varying  quantities  of  /9-napbthol, 
using  alwnys  100  c.e.  of  the  snliition,  0'6  c.c.  of  3*6  K  soda,  and 
2-3  c.c.  N/lO  iodine  ;  the  amounts  of  thiosulphate  reqiiii*ed  for  tit m+in^ 
back  were  plotted  into  a  curve,  from  wliich  an  itcrpolation  table  was 
drawn  up,  showing  the  amount  of  /i-naphthol  corresponding  with  any 
▼olnme  of  thiosnlphate  solntion  used,  and  from  this  table  the  amount 
of  ^-napbthol  in  anj  solution  can  be  determined  aceuratelv. 

H.  G.  C. 

Testing  Phenacetin.   Bj  G.  Guasti  (UOron,  17,  111—115).— 

The  usual  test  for  the  presence  of  ncctanih'de  in  commercial  j^hen- 
acctin  consists  in  heating  the  suspected  s  imple  with  soda  and  alcohol, 
and  then  warming  with  chlorofoi  m  ;  if  the  ehnraetx^nsric  o  lour  of  the 
isonitriles  is  detected,  the  sample  is  said  to  contain  aceuinilide.  The 
author  shows,  however,  that  pure  phenacetin  gives  the  isonitrile 
odour  under  such  circumstance!) ;  the  test  is  therefore  valueless. 

The  presence  of  4  per  cent,  of  acetantlide  in  phenacetin  may  be  de- 
tected by  boiling  O  o  gram  of  the  sample  with  10  c.c.  of  waiter, 
coolincr.  and  tiltcnng  off  the  deposited  phennretin  ;  the  filtrate  is  con- 
centrated, lioiled  with  1  c.c.  of  coiicen' rated  hydrochloric  acid,  and 
treated  with  a  little  liquid  phenol  and  calcium  hydochlorite  solntion. 
On  adding  excess  of  ummonia,  the  liquid  assumes  an  indigo-blue 
colour  if  acetauilide  is  presents 

The  following  modification  of  Hirschsohn's  method  is  sensitive  to 
0*5  per  cent,  of  acetanilide  in  phenacetin.  1  gram  of  the  sample  is 
boiled  with  15  c.c.  of  nater,  and  the  solution  cooled  and  filtered.  If 
acetanilide  is  prcsiTit,  the  filtrate  pves  a  tui-bidity  with  bromine 
water,  due  to  the  deposition  of  parabromacetanilide.        W.  J.  F. 

Bstimation  of  Albumin  by  M^hu's  Process.  By  L.  Rliza.m> 

(J,  Pknrm.,  [.''>1,  20,  364—367). — Mehu  recommends  coagulating  the 
albumin  with  phenol  and  wa.shing  the  precipitate  with  a  boiling, 
saturated  solution  of  the  same.  The  author,  having  tried  the  method, 
finds  that  a  very  nppre<-iai»le  nmount  of  albumin  is  dis.<solved  by  the 
waslnn'_'s,  but  that  no  appieciabh;  loss  is  incurred  by  wnahing  with 
cold  watt'i  c.iutaining  iJ — -4  per  cent,  of  phenol.  L.  us.  K. 
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Tftutomerism.  B  T.  W.  BrIihl  (Ber.,  27,  2378—2398;  and 
J,  pr,  Ckem.y  [2],  50,  119 — 221.  The  oxpenmental  det4iils  ate 
iriv<  »\  in  the  lattor  pnper  only). — The  author  deKorilics  snlisffinoes 
which  contain  the  group  !CH*CO  ns  ketonic,  whilst  compounds 
containinp^  the  group  IC!C(OH)  are  said  to  bo  '*eTiolic.'*  It  is 
difficult,  by  spectrometric  methods,  U)  tind  whether  a  kctouic  form 
chaxigeB  into  an  enolio  form  on  rise  of  temporatnret  inasmnoli 
as  neither  of  tlie  two  ordinarj  expressions  for  the  molecular 
refraclion  are  quite  independent  of  femperatare  changes.  The 

fdightly  affected  by  changes  of  temperature,  and  is  therefore  of  great 
assistance  in  such  problems.  This  expression  for  the  dispersion  is  a 
highly  constitotive  one  ;  if  its  value  fur  a  substance  at  a  liigli  tem- 
pemturc  is  the  same  as  that  at  a  low  one,  the  constitutiuu  of  the 
substaiico  is  certainly  unaffected  by  the  temperature  change. 

Position  isomerides,  snch  as  the  xylenes,  have  approximately  the 
same  molecular  refraction;  the  differenoes  between  the  molecalar 
dispersions  of  aliphatic  position  isomerides  are  small,  whilst  the  cor- 
responding differences  for  aromatic  isomerides  arc  somewhat  larger. 
The  flifTei-ences,  however,  become  much  greater  for  derivatives  of 
fiubsiunces  of  this  class,  which  contain  strongly  refractive  and 
strongly  dispersive  groups. 

The  results  of  the  present  investigation  fully  confirm  the  author's 
previons  condnsion,  thai  isomerides  containing  different  kinds  of 
double  linkings,  snch  a«  cthylcnio  and  carbonylic  ones,  have  very 
different  refractive  and  dispersive  powers.  The  ethylenic  bonds  have 
a  gpreater  spectrometric  constant  than  cnrbonylic  bonds,  whilst  the 
latto!-.  in  tiint.  huve  a  greater  ojjtirnl  value  than  the  linkage  C*0*C. 

Aromatic  and  aliphatic  monoketunes,  and  1  :  2-  and  1  ;  4-di- 
ke tones,  behave  as  true  carbonyl  compouudn.  The  spectrometric  be- 
haviour of  the  1  :  3-ketoncs  is  however  anomalons ;  the  same  is  true  of 
acetophenone,  and,  in  this  case,  is  dne  to  the  proximity  of  the  phenyl, 
and  carbonyl-gronps.  Acetoformio  (pyravio)  acid  and  acetopropionio 
(levnlinio)  acids  have  tlie  molecular  refractions  and  dispersions  of  true 
keto-compounds.  Tliis  behaviour  is  quite  difFercnt  from  that  of  )ice to- 
acetic  acid  ;  the  methylic  and  ethyiic  salts  of  tlie  latter,  and  of  its 
methyl-,  ethyl-,  dimethyl-,  and  diethyl-derivatives  are  analogous  iu 
fipi'ctronietric  behaviour.  They  are  true  keto-compouuds,  and  not 
derivatives  of  hydroxycrotonic  acid  as  Nef  considers  j  acetoacetates, 
and  mono-  and  di-alkylaoetoacetates  therefore  have  the  ooostitutions 
COMe-OH.-COOB.  OOMe-CHR'  COOR,  and  COMe-CBVGOOR  re- 
spcctivcly.  The  spectrometric  examination  clearly  sliows  that  on 
introducing  a  carbethoxy-g7*onp  into  the  acetoacetates  or  mon- 
alkylacetoacetates,  the  tautomeric  or  enolic  form  of  tlie  same  typo  as 
the  hydroxycrotonstcs  is  obtained ;  no  i*eversion  to  the  k(  tunic  form 
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occurs  on  heating.  A  nimilar  cliange  in  the  acetoacetic  nncletiR 
probabl J  occurs  on  treatment  with  bases;  the  so-called  etfajlic  par- 
amidoacetoacetate  is  most  probably  etbjlic  imidobutjrate,  whilat  the 
aotion  of  pbenjlhydraaine  on  ethylic  acetoaoetate  jields  ethjrUe  hydr* 

azocrotonnte. 

Similarly,  it  is  shown  that  ethyiic  oxalacetate  is  not  a  salt  of  keto 
succinio  acid  but  of  hrdroxyfuniaric  or  livdroxymalcic  acid;  it  there* 
fore  has  the  coiibiuution  CbOKt'C(OH>:ClI  COOKt. 

The  salts  of  snccinio,  methylsnccinie,  and  malonic  aoida  all  behave 
optical]  J  as  if  they  possessed  the  constitutions  nsnally  assigned  to  them; 
no  evidence  supporting  the  existence  of  the  tautornerio  enolic  form 
sometimes  attributed  to  malonio  acnd  was  obtained. 

The  spcctrometric  examination  showft  clearly  tliat  flio  substances 
hitherto  rcfrarded  as  cihylic  aoetomalonate,  diacetomalouati?,  and 
ethylacetomuloriat-e  have  quite  different  constitutions.  The  prodnct 
of  the  action  of  etbylic  cliioi-ocarbouate  on  etliylic  eodacetoacetatt:- 
seems  to  have  the  oonstiiaiicm  COOEt-O-CMelCH-COOEt ;  ti  is  sot 
ideiitical»  but  isomeric*  with  the  snbstanoe  obtained  by  the  inters 
action  of  acetic  cldoride  mid  etliylic  sodioinalonate  ;  tin's  has  the 
oonatitntion  OH-CMe:C(COOEt),  or  CH,:C(OH)-CH(COOEt),.  The 
former  substance  has  a  ncntrnl  rcRrfion  and  does  not  colour  fcrrio 
chloride,  whilst  tlie  latter  is  strongly  ucid  aiu)  crlves  an  intense  colorn- 
lion  with  fen-ic  tbloridc.  Kthylic  diacetomaiuiiate  is  dicnolic.  havings 
the  constitution  C(CHa:C"0H)2(C00Et),.  Further,  ethylic  ethylaeeto- 
malonate  contains  no  etbylenic  bond,  bnt  has  the  constitatio& 
CMeO«C£t(GOO£t)t. 

Acetylaoetone  has  the  oonstitation  OH*CMe!C.0Me«OH, 

CH,:C(0H)-CH2-C(0H):CH„  or  0H<fMe:CH-0(0H):CH5, 

and  does  not  seem  to  become  ketonic  on  heating.  ^lesitylic  oxide 
and  phorone  probably  have  the  constitutions  CMeaiCICMe'OH  and 
CMe,:C:C(OH;  CH:CMea  respectively. 

The  conifcitntion  assigned  by  v.  reohmann  to  ethylic  aoe toned i- 
carbozylate  is  confirmed  by  the  spectrometrie  resulta ;  acetylaoetone 
and  cthoxalylacetone  are  onolic  compounds,  having  constitationa  of 
the  form  OH*GMe:CH  C(OH):CB,  and 

COOBt-C(OH):CH-C(OH):CH, 

respectively. 

A  spectrometrie  examination  of  several  oxymethylene  and  carboxyl- 
derivative.s  of  camphor  and  of  pyrotritartaric  acid  was  also  made: 
thv  latter  substance  would  seem  to  have  the  constitution  assigned  to 
it  by  i'aal  and  by  Knorr,  and  is  not  a  pentamethylene-derivative 
supposed  by  Fittig.  W.  J.  P. 

Line  Speotrom  of  SnliOiitr.  By  A.  di  Gbamokt  (Cimpt  rend.^ 
119,  68 — 71). — The  line  spectmni  of  snlphnr,  which  is  nsuaUy 
obtained  by  passing  a  condensed  spark  through  sulphur  vapour  under 

low  pressure,  can  also  bo  obtained  much  more  simply  under  oi'ditiai'T 
pressure  by  pns'-intr  a  condensed  spark  bt'twcen  two  platinnm  wires 
or  two  carbon  rodb  covered  with  pare  fused  and  cooled  sulphur. 


Digitized  by  Google 


GENERAL  AND  PHYSICAL  CiiEMISTRY. 


435 


If  the  condenser  is  not  nsed  the  snlphnr  inflames.  Drawings  of  the 
spectram  and  meafinrements  of  the  wave-lengths  are  given.  The 
groups  in  the  red  and  ^reen  haye  a  striated  appearance  which  makes 
them  easily  recognisable. 

Various  nfitural  metallic  sulphides,  wlipn  ti'ontod  in  the  same  way 
wilLi  a  condentied  spark,  show  the  sulphur  iiiieh,  uithough  some  of  the 
groups  may  be  masked  by  the  lines  proper  to  the  metals  present  in 
the  snlphides.  C.  H.  B. 

Influence  of  Sodium  and  Ammonimn  Hydrogen  Molybdates 
on  the  Rotatory  Power  of  Rhamnose.  By  D.  Geknez  (Campt. 
rend.j  119,  63— 65).^The  addition  of  small  quantities  of  sodinm 
hydrogen  molybdate  or  ammoninm  hydrogen  molybdate  to  aqueous 
fiolntions  of  rhamnoso  produces  a  relatively  large  increase  in  the 
i*otntory  power.  When  one-twelfth  of  a  molecular  proportion  of  the 
raolybdate  has  been  addcK  the  observed  rotation  hns  nearly  double 
its  oricinal  value,  but  beyond  this  point  the  addition  of  farther 
quantities  of  the  salt  produces  relatively  less  and  less  effect.  The 
tiddition  of  6'7«5/24  of  the  molecniar  weight  of  the  salt  produces  the 
nuudmnm  effect,  the  rotatory  power  [a]p  being  22^*95  with  sodium 
hydrogen  molybdate,  and  19***9l  with  ammoninm  hydrogen  molybdate. 
Farther  qnantities  of  the  salts  produce  no  appreciable  chanj^c.  It  is 
noteworthy  that  the  maximum  effect  in  the  case  of  rliamnose  is 
produced  by  the  same  relative  proportions  of  the  molybdates  as  iu 
the  eases  of  mannitol,  sorbitol,  and  perseitol,  C.  H.  B. 

Chajige  of  Sign  of  Rotatory  Power.  By  A.  Colson  (Compt. 
rend.,  119.  r>f) — 68). — Pure  amylio  acetate,  after  fractionation  over 
Hcetic  uiitiydnde,  and  the  same  product  mixed  with  1  per  cent,  of 
the  anhydride,  give  the  following  rotations  at  different  temperatures. 

Pure  acetate. ...    (V  58'    T  2*    !•  20'    V  24'    1*  20' 
Mixture   I    6     14       ^      1    8  - 

Pore  amytic  acetate  seems  to  show  all  the  characteristics  of  the 
internal  congelation  described  by  Le  Bel  (this  vol.,  ii,  304),  bnt  the 

^)]<  sence  of  a  small  quantity  of  acetic  anhydride  neutralises  the 
effects  of  temperatui*e.  In  view  of  the  easy  decomposition  of  ethereal 
salts,  it  is  not  improbable  that  the  anhydridr,  by  r<  n^on  of  its  power  of 
combining  with  water,  gives  stability  to  tlie  molecule  of  the  acetate, 
and  hence  brings  about  a  condition  of  stable  equilibrium  in  the 
liqnid.  This  view  is  supported  by  the  fact  that  aoetylmaleio  an- 
hydride, which  is  both  an  acetate  and  an  anhydride,  shows  the 
following  rotations  when  pnre  and  when  mixed  with  1  per  cent,  of 
acetic  anhydride. 

60°.  40^.  80*.  18». 

Pun  (orn,..nmd  ..      -1°  32'      -1°  22'      -T  18'  8' 
Mixture   -1    29       -1    21       -1    18       -i  10 

It  follows  that  whilst  there  are  compounds  which  have  a  rotatory 
power  which  varies  greatly  witii  liiu  temperature,  la  some  cases  these 
▼ariations  are  the  resalt  of  Tsriations  in  the  ootiditiras  of  chemical 
eqnilibrinm.  G.  H.  B. 

84-^2 
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Varlatloii  of  Rototoxy  Power  with  Ihe  Tamperatnze.  Bt 

A.  Li  Bbl  (CompL  rend.,  119,  226— 22H).— A  oontinilAtioii  of  the 
diRcussion  with  Colson.   The  great  variations  in  rotatory  power  with 

variations  in  tcmperatnrp,  obsrrved  in  the  rase  of  metliylic  and 
ethylic  tartrates,  cannot  be  attributed  the  pi-esonco  of  small  qnan« 
tit  it  s  (  F  tartaric  acid  and  ethylic  or  methylic  aleolml,  and  liamaay 
iia^  siiown  that  at  70*^  ctbjlio  tartrate  couflints  of  simpiu  molecules. 

C.  H.  B. 

Gas  Batteries.    By  F.  J.  Smale  {Zeit.  physikal.  Chem.^  14,  677 —  * 
622). — The  electromotive  force  was  determined  in  the  case  of  a  large 
number  of  gas  batteries,  the  electrode  being  nsaally  plattnnm  ntrips 
coated  with  platinatn  black»  and  immersed  partly  in  the  gas,  partly 
in  the  electrolyte. 

Experiments  were  performed  to  test  the  dependence  of  the  E.M.F. 
on  tliP  nature  and  size  of  the  plates  and  nature  nnd  concentration  of 
the  solutioDb.  The  nature  of  the  plates  had  no  c  ffcct,  similar  results 
being  obtained  with  gold^  platinum,  and  palladium,  whilst  a  flight 
variation  with  the  size,  in  the  case  of  an  oxygen -hydrogen  chain,  is 
explained  by  the  slight  absorption  of  oxygen  by  platinom  blade. 
The  E.M.F.  appeared  to  be  independent  of  the  electrolyte  and  ita 
conoentratioD,  in  the  case  of  solphnric,  phosphoric,  and  cbloracetie 
acids,  and  also,  although  less  certainly,  wibii  sodium  and  potas- 
sium hydroxides,  sod i inn  sulphate?,  and  potassium  cldoride.  Ab- 
normal values  were,  however,  obtaiued  with  the  halogen  acids  and 
many  salts,  which  the  author  accounts  for  by  the  existence  of 
secondary  actions.  Gaseous  chains  of  hydrogen  chlorine,  hydrogen 
bromine,  and  hydrogen  iodine  were  investigated,  and  the  effect  of 
dilution  of  a  gas  studied  by  the  comparison  of  a  hydrog^en  oxygen 
with  a  hydrogen  air  chain,  the  £.M.F.  in  the  latter  case  being  abovfe 
10  percent,  lower.  The  means  f>f  the  result  for  the  chains  are — 
hydrogen  oxygen,  r044  volts;  hydrogen  chlorine,  1*532  volfas ; 
hydrogen  bromine,  1*111  volts;  hydrogen  iodine.  0"530  volt.  By 
immersing  the  electrodes  in  the  same  electrolyte  at  different  con- 
centrations, the  electromoUve  force  between  the  two  solutions  is  found, 
and  a  number  of  tables  with  these  results  are  recorded.  The  S.M.F. 
in  the  oxygen  hydrogen  chain  falls  regularlv  as  the  temperature 
increases,  thus— 0"  =  1'090  volts,  20°  =  I'OGo,  40''  =  1033,  60''  = 
1*001,  and  ti<om  these  numbers  the  temperature  coefficient  of  the 

solution  tension  is  calculable,  giving  the  result      =  ^0*00140;  th»i 

at 

is  the  solufion  tension  is  invej'sely  ])roportional  to  the  absolute  tem- 
perature. The  H.M.F.  with  the  similar  electroilt)  in  an  ele.-trolyto  at 
different  teraporatares  was  also  observed  and  calculaud,  waii  /air 
agree^oent  in  the  results.    (See  also  this  vol.,  ii,  305,  373.) 

L.  M.  J. 

ThArmoeloetrio  Hdghts  of  Antimony  and  Biimnth  Alloys. 

By  C.  C.  HuTCHiNS  {Amor,  J.  8ci.,  [3],  48,  226— 2S0).--The  author 
has  investigated  the  alloys  of  bismuth,  antimony,  and  tin  with  tliM 
object  of  finding  the  best  combination  to  use  for  the  preparation  of 
ihemio>co*iples.   The  results  show  that  the  best  results  are  obtainod 
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when  for  the  one  element  is  taken  bismnth  containing  2  to  5  per  eeot. 
of  antimony,  and  for  the  other  bismath  with  from  5  to  10  per  cent. 

of  tin.  Botli  of  these  alloys  are  easily  cast  into  very  thin  leaves,  and 
are  suflicienHy  tough  to  stand  ordinary  treatment.  A  junction  of  two 
very  thin  burs  of  bismnth  with  2  per  cent,  of  antiraouy,  and  ot* 
bismuth  with  10  per  cent,  of  tin  gave  an  E.M.F.  of  10700  +  41  Hn 
0.0,8.  imitB.  H.  C. 

Thmnochemical  Changes  in  the  Secondary  OelL  By  F. 
Stbiikts  (Afanatth^  15,  285--294).  — The  processes  taking  place  in 
the  secondarj  cell  naj  be  repreeeDted  ejmbotioaUy  in  the  following 

manner. 


PbSO*'*"^  *^  Aq  PbSOi 

Tbey  tnclade  the  following  reactioofl. 

H,0  =  H,  +  0  -  684  A'. 

Pb  +  O  s  PbO  +  503  K, 

PbOt  +  H,  =  PbO  +  H,0  -r-  a  ir. 

PbO  +  H,S04,Aq  »  PbSO«  +  Aq  +  234  JT. 

The  chemical  energy  of  the  cell  is  ubLumed  by  uddiug  these  equa- 
tiona. 

=  i  i)  4-  2HjS04,Aq  +  PbOa  =  2PbS04  +  Aq  +(a  +  ^7)K. 
In  order  to  find  the  Talue  of  a,  the  anther  selected  the  reaction 
PbO,  +  4HG1  +  HtSOk  +  2H,0  »  PbSOt  +  4HCI  +  3HA 

for  thermocbemical  measuremeut.    This  gives 

PbO,  +  H,SO„Aq  =  PbSO«  +  Aq  +  c' K, 

and  it  can  he  shown  that  a  =  (103  +  c')K.    The  valne  found  for 
was  767  A',  a  valno  which,  however,  also  inclndes  the  heat  of  solution 
of  a  email  portion  of  the  lead  Bnlphate  in  hydrochloric  acid.  From 
this 

£c  =  PbO,  +  2H,S0«,Aq  +  Pb  s  2PbS0«     Aq  +  870  JT. 

The  E.M.F.  calcnhfcted  from  this  is  1*885  Tolte,  that  directly  observed 
1-900.  H.  0. 


Determination  of  Dielectric  Constants.  By  W.  Nernst  (;?e*f. 
phy^ikul.  Chem.,  14,  622— 66:3).— J u  the  armii  AiJ,  AC  of  a  Wlieat- 
stone  bridge,  t  wo  adjustable  electrolytic  resistances  are  placed ;  the  twu 
anne  BC,  CD  contain  two  similar  condauers  consisting  of  two 
metal  plates  separated  by  a  movable  glass  plate.  The  ends  A,  D  are 
connected  with  an  indection  coil  and  B,  C  to  a  telephone  in  which 
silence  or  at  least  a  minimnm  of  sound  occurs  when  :  Rar  = 
C^*  r  C  / .  A  condenser  con«istinp^  of  a  niekel  or  platinum  tront^h  with 
a  tixed  metal  plate  in  the  interior  can  be  placed  in  either  arm  DB  or 
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DC,  and  its  capacity  added  to  either  of  the  measnring  condensers, 
and  this  contains  thp  liquid  whose  dielectric  constant  is  to  l>e 
measured.  Miiiinium  sound  is  then  obtained  by  moving  tlie  ^lass  of 
the  measuring  condenser.  The  arms  DB,  DC  contain  aUo  auxiliary 
resistaDces,  so  that  if  the  compound  examined  is  not  a  perfect  iu- 
Balator  its  resutaace  can  be  also  determined,  since  a  minimnm  also 
results  when  B«i :  B«e  =  Rdk  :  Rsc-  The  condensers  and  other  parts  of 
tbe  apparatus  are  calibrated  once  for  all,  and  full  details  of  the 
precautions,  and  a  discnssion  of  the  probable  errors,  are  given,  in 
the  paper.  The  availability  of  the  method  is  well  seen  by  eomparino- 
the  numbers  which  the  anthors  obtained  with  it,  and  the  determi- 
nations made  by  Lanciolt  and  Jahn  (Abstr.,  1893,  ii,  o7).  In  the 
case  of  13  hydix>carbon8,  the  mean  difference  is  about  2  per  cent., 
the  results  bj  this  method  being  in  almost  all  cases  the  higher.  A 
number  of  measurements  of  the  capacity  of  bensene,  aniline,  amylie 
alcohol,  ethylio  alcohol,  and  water  at  Tarying  temperatures  are  also 
recorded;  from  the  results,  the  temperature  coefficients  are  calcu* 
lated  ;  tlio  dielectric  capacity  in  each  case  decreasing  with  increasing 
tempemture.  L.  M.  J. 

ThA  Isfliieiioe  of  FMBore  on  the  Oondnctl^ty  of  Eleotio- 
lytes.  By  I.  Fanjuko  (Zsit.  phyHkal,,  O&em.,  14, 673^700)  .—The  work 
of  previous  observers,  especifluly  Fink's,  had  shown  that  in  the  case 
cf  strongly  dissociated  compounds  pressure  affects  the  conductivity, 
OTobably  owincf  chiefly  to  the  alteration  in  the  velocity  of  the  ions. 
The  author  extends  the  observations  to  slightlv  dis.sociatiMi  com- 
pounds, and  determines  the  conductivity  of  various  or<,^anic  acids  and 
salts  at  conceuti'ations  vai-yiug  from  1  to  1024  litres  of  solvent  per 
gram  molecule  of  dissolved  substance,  and  at  pressures  varying  froni 
1  to  260  atmofiph  eres.  The  compounds  examined  were  formic,  acecic^ 
propionic,  butyric,  isobutyric,  lactic,  succinic,  malic,  benzoic,  and  hy* 
drochloric  acids,  and  theii*  sodium  salts.  In  all  cases,  pressure  caused  a 
decrease  in  the  electrical  resistance,  the  alteration  at  2»in  ntmospheres 
varying  from  6'55  to  9*02  per  cent,  in  the  organic  acid.s,  and  fr^ni 
1*23  to  2  92  per  cent,  in  the  more  strongly  dissociated  compounds^ 
corrections  iiavmg  been  made  for  the  compressibility  of  the  solution. 
The  rate  of  incresse  in  conductivity  is  not  constant ;  in  most  cases  ii 
decreases  with  increasing  pressure.  In  the  highly  dissociated  com* 
pounds,  the  alteration  is  most  pi-obably  due  to  the  diminution  of  the 
interaal  friction  (see  also  this  vol.,  ii,  410),  and  as  the  alteration  of 
the  fluid  friction  of  water  (1"2  per  cent,  at  260  atmos.)  is  comparable 
with  the  change  in  resistance  of  those  solutions,  it  appears  that  rxv. 
tilLciiition  of  internal  friction  of  the  solvent  is  associatetl  with  ati 
approximately  equal  alteration  m  the  ionic  friction.  The  value  oi 
/A„  for  the  various  pressures  is  Also  calculated,  and  hence  by  aid  of 
tbe  equations  f^^U^(^^-^}v  =  and  100  RTd  log.  Kjdp  =  Ar,  tha 
volume  alteration  Av,  due  to  dissociation,  can  be  deduced.  This  is 
done  for  the  acids  considered,  and  the  results  Compared  with  thoaa 
obtained  by  subtracting  the  volume  increai^e  on  neutralisation  from 
that  obtaiiuDLT  with  hydrochloric  acid,  the  agreement  of  the  u  sultg 
being  remarkably  close.  L.  31.  J. 
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Decrease  of  Conductivity  when  the  Water  of  Solution  is 
displaced  hj  AloohoL  By  G.  Sohall  (ZeU,  phynikal.  Ohem.,  14, 
701 — 706). — The  condaotivity  of  aqaeoos  Bolatioxis  of  electrolytes  is 
lowered  by  the  addition  of  a  Don-electrolyte  such  as  alcohol  (Abstr., 
1892,  1038)  bat  io  varying  eztoitfl,  hence  acids  at  concentrations  at 
which  the  conductivity  is  equal  in  aqueoun  solution  give  nneqiml 
values  in  alcoholic  solutions.  Tin's  is  proved  in  the  case  of  hydro- 
<*hloric,  pierie,  oxalic,  and  diehluiacetic  acids,  the  couductivitiea  of 
which  were  determined  in  Holufcious  iu  water,  uielhylic  alcohol  and 
dilate  ethylio  alcohol.  If  the  Telocity  of  the  hydrogen  ion  greatly 
exceeds  that  of  the  combined  ion,  then,  the  author  considers,  the 
alteration  is  due  chiefly  to  the  change  in  degi*ee  of  dissociation  of  the 
compound,  which  must,  therefore,  be  widely  different  in  alcoholic  sola* 
tions  at  concentrations  at  which  the  dissociation  degrees  in  water  are 
«qaal.  L.  M.  J. 

Specific  Heat  of  Liquid  Sulpharous  Anhydride.  By  £. 
Mathias  {CompU  rend,^  119,  404—407). — ^The  specific  heat  of  liqnid 
tmlphnrons  anhydride  has  been  directly  measured  by  the  aathor,  at 
temperatares  varying  from  —20*  to  155*5*.    He  finds  that  the  true 

specific  heat  of  the  liquid  is  always  positive  and  increases  with  the 
tempei  at  ure.  Between  —  20*  and  +130"  the  specific  heat  m  is  given 
approximately  by  the  formula 

m  s  031712  +  0*0008507«  +  0  000006762^. 

H.  C. 

He«t  of  FqbIoil  of  some  Orgaiiio  Compounds.  By  L.  Brvvkr 
(Ber.,  27, 2102— 2107).— This  has  been  determined  for  the  compounds 
mentioned  helow  ;  the  results  of  individaal  experiments  never  difEered 

by  mort*  than  2 — 3  per  cent.  Tlie  Tinmbers  indicate  the  Calories  ^iven 
out  by  1  LTnim  of  the  substance  on  solidifying-  ;  tlmso  in  brackets  in- 
dicate t  Ite  li(>at  of  fusion  as  calculated  by  van't  Hoil  s  formula  from 
the  lowering  of  freezing-point  caused  by  the  name  substance.  It  will 
be  noticed  &at  the  heat  of  fnsion  of  a  bromo-derivative  is  less  than 
that  of  the  mother  substance,  or  of  the  analoffons  chloro-derivatire. 

Methylic  oxalate,  42  G,  Crotonic  acid,  25'3.  Phenylacetic  acid, 
25;4  Bromal  hydrate,  16-9.  Stearic  acid,  47  6  (49'2).  Palmitic 
acid,  30  2  (49*5).  PaniJirhlorobenzene,  29  9.  Pnr;\dibromobenzene, 
20*6.  Metachloronitwbenzene,  294.  Parachloronitrobenzene,  21*4. 
OrUionitrophenol,  2(]  8.  Paiacrefol,  2t>  3  (26  0).  Azoxybenzene, 
21-6.  Azobenzene,  27  9  (28-2).  Parachloraniline,  '67  2.  a-Naphthyl- 
amine,  22  3  (26  3).    Bensophenone,  23'7  (21*5).   Menthol,  18*9. 

C.  F.  B. 

The  Function  n  in  Van  der  Waals'  Equation.  By  G.  Bakkek- 
{Zeit.  physical.  (  'Ii>  nr.,  14,  ()(14—  •370). — From  thcniiud  v iiamical  equa- 
tions is  deduced  the  conclusion  that  the  function  a  in  van  der  Waals' 
eqaatioB  decresses  with  increase  of  temperatare  nntil  a  lero  valae  is 
feached,  and  that  the  cnrre  which  expresses  the  relation  of  this  fanc- 
tiou  to  the  tempo  i^  ure  is  convex  to  the  axis  of  temperature.  The 
aathor  points  oat  farther  that  these  results  are  also  proved  by  the 
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experimental  obB«rvatiDii8«  or  at  least  are  valid  in  the  cases  of 
hydrogen  and  carbonic  anhydride.  L.  M.  J. 

Relations  between  the  Laws  of  Mariotie,  Oay  Lussac,  and 

Joule.  Bv  G.  Bakkkb  (Zeii.  phynikal.  Ufwm.,  14,  671 — 072).— 0\viu|f 
to  a  Htat<3ment  in  Poincare's  Coal's  de  physique  niathematique,*' 
that  Joule'R  law  does  not  follow  necessarily  from  the  other  two  laws, 
the  author  rcducea  the  expressions  to  the  ioiiowiog  forms: — 

Boyle*8  law,  pv  =  /i(T)  ;  Gay  Lasaac's  law,  e-^pv  =/s(T)  ;  Joale's 
law,  fls/«(T),  in  which  case  either  follows  as  a  necessary  con« 
sequence  from  the  other  two.  L.  M.  J. 

Gas  Baroscope  and  its  Applications.  Hv  G.  Bodlandeu  (H'-r.^ 
27,  22(58—2270,  and  Zeit.  angir.  Chem.,  14,  425— 431). —The  deter- 
mination of  the  weight  G  of  a  gas  is  usually  made  indirectly  by 
measurement  of  the  volume  V  at  the  atmospheric  pressure  h  and 
temperature  L  If  M  is  the  molecnlar  weight  of  the  gas,  then  1  c.o. 
weigbs  0*0446725  M  and 

«         V  X  h  X  273  X ^-0446725  x  :\r 

(i  +  U  UUUiol40  >r760  X  (273  +  0  ™* 

Instead  of  varying  the  Tolnme  and  pressure  of  the  gas,  it  would  be 
simpler,  both  for  measurement  and  oalcnlation,  to  bring  the  volume  of 

the  p^ns,  by  either  compression  or  expansion,  nlwnyR  to  some  constant 
(inaiitit}',  po  that  the  j)ressure  alone  would  vary  and  be  proportion;-!! 
to  the  amount  of  the  gas.  If  the  constant  volame  V  is  so  selected, 
that 

y  _  (1  -I-  0'00016I4f)  X  760  X  (273  +  /) 

273  X  0-0446726  x  100  ^'^ 

tben  ^  milligrams. 

The  gas  baroscope  is  an  instrument  constmcted  on  the  above  prin*- 
ciple.  It  consists  of  a  glass  globe,  closed  above  by  a  three-way  stO|i- 
cooTc,  and  terminatinp;'  below  in  a  LT^-uluated  tube  which  ronnnnnlcate?^ 
with  a  mercury  reservoir.  The  xolunics  of  the  gl()l)e  and  tube  ate  so 
selected  that  the  gradmttions  give  the  values  of  V  for  tt  iuperatuics. 
varying  from  0°  to  30^,  as  calculated  from  the  equation  given  above. 
The  gas  to  he  examined  is  introduced  into  the  globe,  and  the  height 
of  the  mercnry  in  the  reservoir  so  adjusted  that  its  level  in  the 
graduafed  tube  con*esponds  with  the  temperature  of  the  gas.  The 
gas  is  then  expelled  fi-om  the  globe,  which  now  remains  vacuous,  and 
the  hoioht  of  the  mercury  again  ad  jnsted  so  that  the  level  of  the 
mercury  in  the  prraduated  tube  is  tiiat  maintained  in  the  pre%'ion& 
measurement.  The  difference  between  the  heights  ot"  the  mercury  in 
the  two  cases  gives  tlie  value  of  h,  and  G  is  then  easily  calculated. 
The  gas  baroscope  may  be  used  in  all  cases  in  which  the  weight  of  a 
^fas  has  to  be  ascertained.  Experiments  are  detailed  in  the  papeia 
in  which  it  has  heen  applied  to  the  determination  of  niti-ogeii  by 
Pumas'  method,  to  the  measurement  of  vapour  densitiesi  and  to  the 
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nnalysis  of  substances,  sncli  ns  carbonates  and  nitrati's,  which  give- 
rise  to  gaseous  prodacts  ot  decompositioa  (see  this  vol.,  ii,  471). 

H.  C. 

Relation  between  the  Beneity  of  a  Saline  Solution  and  ih» 
Molecnlar  Wel^t  of  the  Diaaolved  Salt  Bj  G.  Chabpt  {Compt, 
rend.,  119,  156— 168).— In  a  previous  paper  (Abstr.,  1892,  765).  in 
studying  the  densities  of  saline  solutions,  the  author  represents  tho 

coTK'cntnition  by  the  ratio  of  t)ie  number  of  molecules  of  the  dissnlvod 
(•nil! pound  to  the  total  number  of  molecules  of  the  solution.  The 
niok'culai-  weic^ht  of  water  was  then  taken  us  18,  but  as  Ramsay  V 
recent  investigations  letwi  to  the  conclusion  LiiaL  the  liquid  molecule 
of  wat^  is  greater  tlian  the  gaseons  molecule,  the  author  has  now 
recalcnlated  his  resnlts,  using  in  the  one  case  3  X  18,  and  in  the 
other  4  X  18,  as  the  molecular  weight  of  water.  He  finds  that  for 
values  very  little  higher  than  3  x  18,  the  curves  representing  the 
densitif'^j  plotted  against  the  concentrations  become  straiirlit  lines,  or 
in  other  words,  if  it  in  assumed  that  at  0°  the  molecular  weight  of 
water  is  about  x  IS,  the  density  of  a  saline  solution  is  found  to  be 
proportional  to  the  molecular  concentmtion. 

With  the  aid  of  this  new  and  simple  relationship,  the  qnestion  of 
the  oonnection  between  the  density  of  a  saline  solution  and  the  mole« 
cn]ar  weight  of  tlie  dissolved  salt  was  further  studied.  A  number  of 
sulphates  and  chlorides  were  examined,  and  it  was  found  that  the^ 
densities  of  solntinns  of  the  same  concentntion  (inoleculnr)  are  in 
the  case  of  analogous  salts  pix>portional  to  the  mgieuulor  weights  of 
these  salts.  H.  C. 

Demdty  of  Dilute  Aqueous  Solutioni.  By  F.  Kohliuuscii  and 

W.  Hallwachs  (Ann.  Ph}js\  OAeni.,  [2],  63,  14 — 42). — In  order  ta 
determine  the  densities  of  dilute  aqueous  eolutions  to  within  a  limit 
of  error  of  10"*,  the  authors  hnve  had  recourse  to  the  dis])lnreraenf 
method  of  weii,diing  a  ball  ot  glass  in  the  liquid  under  examination. 
The  ball  is  suspended  from  an  arm  of  the  balance  by  means  of  a 
single  cocoon  hbre ;  its  total  weight  was  133  grams,  but  when 
weighed  in  the  solnticms  under  examination  its  weight  never  exceeded 
4  grams.  In  this  way  solntions  of  densities  up  to  1*03  could  be  ex- 
amined. Great  care  was  taken  in  measuring  the  temperature  and  in 
maintaining  it  constant  during  the  carrying  out  of  a  determination,  a. 
greater  variation  than  i^o*  being  m  no  ease  allowed.  A  precise  de- 
scription of  tlie  apparatus  employed  tor  this  purpose  and  its  mode  of 
arrant^ement  is  given  in  the  paper. 

Determinations  were  made  with  solutions  of  sodium  chloride  and 
carbonate,  magnesium  and  sine  sulphates,  hydrochloric,  sulphuriOy 
phosphoric,  tutario,  acetic,  and  monochloracetic  acids,  and  cane 
sugar.  Tables  are  f^iven  of  the  resnlt^s  obtained  in  each  case.  By 
combining  the  results  with  those  obtained  for  concentrated  solutions 
f)f  tlie  compounds  exannned  by  Gerlach,  Marignar,  Ondeman^.  and 
Kohlrausch,  complete  density  tables  for  solutions  of  tbcso  compounds 
are  obtained.  From  these,  tho  molecular  volumes  0  of  the  dissolved 
substances  are  calculated,  on  the  asHumption  that  the  water  under* 
goes  no  oentmction  In  volume*   The  molecular  volumes  are  found  to. 
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increase  rep^alarly  with  the  molecular  concenti-ation,  except  in  ?oIn- 
tioii«!  fontainiiig  less  tban  ^  gram-mol.  prr  litre  of  zinc  ami  mag- 
nesium sulphates,  sulphnric,  phosphoric,  tai  taric,  hiuI  monochloracetic 
acids.  With  dilate  solations  of  these  compounds,  the  molecular 
volume  at  first  tncveases  very  rapidly,  aud  it  is  only  when  the  eon- 
•oentrstion  exceeds  tbat  namedt  that  the  regular  moreaee  of  the 
moleonlar  Tolame  with  the  conoentration  is  observed.  H.  C. 

ViBOOeity  of  Solutions.  By  G.  .Iag^e  (Mwmtsh.,  15,  254 — 268j. 
— ^The  coefficient  of  yisoosit^  /*  may  be  expressed  by  the  formn]*  /t  = 
'2f*rci'Z\,  where  r  is  the  radins,  c  the  velocity,  X  the  mean  length  ot 
the  path  of  a  molecule,  and  /t  the  density  of  the  eolation.  If  e  is  the 
volnme  of  the  liquid  under  consideration,  and  b  the  space  in  the 
Tolnme  o  aotnally  filled  with  matter,  the  above  expression  becomes 

4irpe 


The  coefficient  of  viscoeity  is  also  a  function  of  the  temperature 
fn  =s  /(/),  80  that  the  coefficient  of  a  solntion  that  hss  a  melting  point 
reduction  A^is/&A +  A).  Developing  according  to  Taylor's  theorem 

—  Af{t)  2" /'  (0  —  •  •  ••    For  water,  the  values  of  the 

function  and  its  derivatives  are  calculated  empirically  from  the  ex- 
perinifiitM  of  Sprung,  and  the  formula  is  then  npplie<l  to  nqufOTis 
solutions.  Thv  calculated  results  nre  found  to  be  in  general  agree- 
ment with  those  obtained  expcrimoutally  by  Sprung.  H.  C. 

Saturated  Solutions.  By  A.  Etakd  (Ann.  Chim.  pht^s.,  [7].  2, 
50.3 — 574  ;  compare  Abstr.,  1892,  398). — Determinations  ot  the  solo- 
bility  of  salts  between  100°  and  250"  are  conveniently  made  iu  a  glass 
tube  bent  at  120**  and  constricted  at  the  middle.  The  salt  is  placed 
in  one  arm,  aud  the  lube  partly  iilled  with  water  aud  sealed  o£E  ;  after 
heating,  at  a  fixed  temperatare,  in  a  bath  containing  a  molten  miztore 
of  putassinm  and  sodium  nitrates,  pert  of  the  solntion  is  oaoeed  to 
rnn  into  the  second  arm  of  the  bent  tube,  and  is  analysed  when  cold. 
Solubilities  at  temperatares  above  250**  are  best  determined  by 
Guthrie's  method. 

The  solubility,  y,  of  a  salt  is  taken  by  the  author  as  the  j>ercentagc 
of  salt  contained  in  the  saturated  solntion  ;  if  p  bo  the  weight  of  salt, 
aud     +  ST,  the  weijarht  of  Holution  in  which  it  is  contained,  then  y  ==: 

Using  this  scale  of  solubilities  in  place  of  the  ordinary 

p  +  «• 

one»  the  carve  connecting  solability  and  temperature  lies  wholly  be- 
tween 0  and  100  per  cent,  of  salt ;  further,  100  on  the  y'«xis  corre- 
sponds with  the  melting  point  of  the  anhydrous  salt  on  the  other 
Mxi^  ;  the  curve  is  also  a  curve  of  melting  points  of  mixtures  of  die* 

auived  subtstance  and  solvent. 

The  experimentally  determined  solubility  curves  usually  consist 
first  of  a  carved  part,  of  which  the  continuation  is  one  or  more 
straight  lines;  the  last  of  these  passes  through  the    limiting  "  pointi 
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or  point  of  fusion  of  ihe  anhydroas  snb^tanco.  The  second  colamn 
in  the  following  table  gives  tho  eqnntion  to  these  str.iight  line  soln- 
biiity  ciirros,  ami  the  ihinl  coiamu  (/|  —  t^)  gives  the  limits  of 
temperature  between  which  the  equations  hold  f  the  solvent  used  was 


water. 

AgNO,               81-5  +  0'1340<  60—198^ 

KSOt                  240  +  07100*  20—70 

59  5  +  0-3727*  70—125 

800  +  00938*  125—338 

NaNOi                390  +  0-28-25f  _5— +64 

58-5  +  0'U66t  64—313 

BaCNOa),               4-5  +  0-2025i  0  4— 475 

KClOi                   2-5  +  0-2060^  0—50 

127  +  0-4230/  50—150 

55  U  +  0-2l63«  150—358 

BaCClOa),  .....    19-0  +  0-3S2t  0—100 

KCl                     r.t(>  +  0-1916/  -11— +  25 

20-5  +  0- 10:59/  25—732 

NaCl                   25-8  +  00248*  0—250 

a  +  a*  250—772 

BaCl,                 25-5  +  01074*  0—93 

39-5  +  0-0600*  9:^215 

KBr                  28*2  +  02700*  -20— +38 

NaBr                 40*1  +  01314*  -22— +51'5 

49-5  +  00690*  51*5—230 

KI                      570  +  0  1090/  0—111 

68-5  +  0-OClS/  111^(>38 

Nal                    50-5  +  0-1933/  -5-  +G0 

740  +  00450/  70-026" 

Cdl,                    4-i-4  +  01154/  -4_  +  97 

55  0  -t-  U  1076/  97—366 


The  solubility  cnrve  of  silver  nitrate  is  a  curved  line  Ix^f  wpen  —  7 
and  +  t)0  ,  whiht  the  curve  for  potasaiam  nitrate  is  slight!/  curved 
between  —  3 '  and  +  20°. 

hi  addition  to  the  above,  the  author  hati  determined  the  solubilities 
«f  a  large  nnmbftr  of  other  aaltt»  for  which  the  original  paper  most  be 
eonsaltod*  The  solabtlity  onrvee  of  mercuric  chloride  in  wat«r  and 
in  13 organic  solvents  were  determined;  those  for  caprio  chloride 
in  9  organic  Hqnid??.  In  these  eases,  jnst  as  in  those  of  a»jneons 
solutions,  the  solulnlity  eurvt'S  iire  con)|)<)sed  of  straight  linos,  the 
last  of  wliieli  points  towards  the  melting  point  of  the  salt :  evidence 
of  the  existence  of  numerous  double  compounds  o£  these  two  chlorides 
with  the  solvent  was  obtained. 

The  curves  of  solubility  of  snlphnr  in  carbon  bisnlphide,  bensene^ 
and  ethylenio  dibromide  extend  from  the  freezing  point  of  the  solvent 
to  the  melting  point  of  snlphar.  The  solnbility  of  salpbur  in  hcxane 
was  also  determined.  W.  J. 
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Solubility  of  Inorganic  Salts  in  Organic  Solvents.  Bv  S.  r. 
Lafzczynski  (  7^  r.,  27,  2285— 2288).— The  author  gives  table«'of  the 
solubilities  of  copper  chloride,  mercuric  ciiloride,  mercuric  iodide, 
cobalt  chloride,  stannoos  chloride,  lithium  chloride,  lead  iodide,, 
potafisiam  iodide,  silver  iodide,  silver  nitrate,  bismath  nitrate  and 
potassium  thioeyanate  in  ctbylic  ether,  ethylic  acetate,  acetone^ 
amylic  alcohol,  blensene,  aniline,  and  pyridine.  E.  C.  R. 


Change  of  Free  Energy  on  mixing  Concentrated  Solutions* 

By  W.  NERN8T  (Arm,  Phys.  Chem.,  [2],  53,  57— 68).— The  author 
sbowH  that  wben  two  concentrated  solutions  of  similai*  coniposition, 
but  of  diiTei*ent  concentmiion,  are  mixed,  the  heat  which  is  developed 
is  generally  a  measure  of  the  energy  set  free,  or  that  geuei-ally  the 
change  in  free  energy  is  eqnal  to  the  change  In  the  total  energy  of  the 
system.  Thns,  if  the  vaponr  pressures  of  the  two  solutions  at  the 
sJisoIate  temperature  T  are  pi  and  p^,  in  order  to  transfer  1  grann 
mol.  of  water  from  the  one  solution  to  the  otbei*,  the  work  required 

will  he  RT  log-!^,  where  B  Is  eqnal  to  2*00  if  the  work  is  expressed 

in  gram-calorith.    This  quantity  should,  accoixling  to  the  rule  giAen 
above,  be  equal  to  the  difference  in  the  heats  of  dilotion  of  the  two 
solutions,  if  their  concentrations  only  differ  by  the  gram-motecnle  of 
water  ti-anpferred.    This  is  shown  to  be  the  case  with  certain  sola* 
tions  of  snlphnrio  acid.  H.  C. 

Endothexmxc  Reactions  effected  by  Mechanical  Force. 
By  IV!.  C.  Lka  (Zfit.  ancrg.  Chcm.y  7,  .50 — 51). — Referring  to 
Spring  s  claim  of  priority  (this  vol.,  ii,  27o),  the  author  maintains 
that  neither  Spring  nor  anyone  else  had  shown  the  carrying  throagli 
of  a  tmly  endothermic  reaction  (that  is.  one  requiring  the  continual 
supply  of  energy  during  the  whole  reaction,  and  not  only  for  the- 
startinrr  of  the  reaction)  hv  pui-ely  mechanical  means,  and  so  main- 
tains his  own  claim  to  priority.  L.  T.  T. 

Endothermic  Reaotlons  effected  by  Mechanical  Foroe^ 
By  W.  Spbivo  {Zeit  anorg^  Ghent,,  7,  51). — reply  to  M.  C.  Lea 
(see  preceding  abstract),  maintaining  his  former  claim* 

L.  T.  T. 

Appamtos  Ibr  Facilitating  the  Boiling  of  Liquids.  Bv  V» 
GllWHABDT  (Ber,,  27,  2640—2641  ;  compare  this  vol.,  ii,  268). ^Thc 
appftratos  in  question  is  identical  with  Beckmann's  (1).H.P« 
W,217).  M.  O.  J?\ 

Appaiatns  for  Continuous  Eyolntion  of  Oas.  By  Tkclit 
(2etf.  anaZ.  Chem.,  35, 441— 446).— This  is  a  modification  of  Ostwald'a. 
hydrogen  sulphide  apparatus  (Abstr.,  1893,  268).  M.  J.  8. 

Improved  Drying  Oven.   By  W.  Hoffheisteb  (ZeU.  anal* 

C}>ern  ,  35,  4-\7 — 438). — Tlie  oven  i*  designed  for  dri  inLr  sub.stances- 
in*a  curit;nt  of  illuminating  or  other  gas,  or  under  redaceti  press ure» 
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Tbe  form  is  that  of  the  ordinary  recta ngalar  chest,  but  the  door  is 
Tnade  to  close  air-tight.  Thegas  with  which  it  is  to  be  tilled  is  iatro* 
duced  hy  a  copper  spiral  pierced  with  numerons  holos  Openings  at 
the  top  of  the  chest  allow  of  the  insertion  of  a  tberoiotncter  and  a 
tube,  by  which  connection  may  be  made  either  with  the  baroer 
which  is  to  consume  the  gas  after  passing  through  the  oven,  or  with 
a  pump,  hj  which,  when  the  iolet  tabe  is  closed,  the  pressure  in  the 
interior  may  be  lowered.  M.  J.  S. 


Inorganic  Chemistry* 


Preparation  ol  Ciilorine  for  Laboratory  Purposes.  By  F.  A. 
GoocK  and  D.  A.  Krbidbs  (Zeit,  arwrg.  Chem.,  7,  17—21). — ^Wfaen 
hydrochloric  acid  of  sp.  gr.  I'l,  heated  to  aboat  80%  is  allowed  to 
come  slowly  in  contact  with  pieces  of  potassiam  chlorate  which 
have  been  previously  fused,  a  steady  evolntiou  of  ^as  takes  place. 
iJiidcr  tViese  eoTulitions,  nhont  82 — 85  per  cent,  of  the  g-as  is  chlo- 
rine, tlie  rcniaitider  being  chlorine  dioxide.  Another  10  per  cotif.  of 
the  dioxide  may  be  decomposed  hy  passing  tlie  evolved  etmh  tlnoagh 
a  saturatiid  h^'drochloric  acid  Boiutiuu  u£  manganous  chiurido  at  90**. 
I£  the  gas  is  wanted  absolutely  pure,  the  gas,  alter  passing  through 
the  manganous  chloride,  may  be  passed  through  a  combustion  tube 
filled  with  asbestos  and  heated  to  it}dness.  Care  must  be  taken  to 
have  the  acid  hot,  and  not  to  allow  the  action  to  become  rapid,  or  the 
proporfinn  of  chlorine  dioxide  may  become  much  increased  and  ex- 
plosion occur.  1  gram  of  potussiuoi  chlomte  yields  about  half  a  litre 
of  chlorine. 

If  II  Kipp  or  8ome  simiiur  cousiaut  gas  generating  apparatus  is 
employed,  and  the  a<nd  heated  by  a  steam  jacket  or  by  standing  the 
generator  in  hot  water,  this  method  forms  a  convenient  constant 
chlorine  apparatus  for  laboratory  use.  L.  T.  T, 

The  Condition  of  Iodine  in  Solution,  and  the  probable 
Cause  of  the  different  Colours  of  its  Solutions,   By  G.  Kruss 

and  K.  Thikle  {Z'nt.  nnorq.  Chnn..  7.  52—81  ;  compare  Gmtier  ruHl 
■Chariiv,  Abstr.,  18fHI,  44();. — The  aiitliorH  detail  niUTifi-oiis  det  riui- 
natioMH  of  the  ni(decnlar  weight  of  iodine  in  soluliou,  .lud  also  of  its 
ab.'iorptioii  spectra  in  ^34  solvents  (in  each  cawe  at  two  temperatures). 

Altnoagh  the  boiliug  and  f  reeling  point  experiments  negative  the 
existence  of  complex  chemical  molecnles  of  iodioe,  the  authors  be- 
lieve that  they  do  not  disprove  the  ])ossil]ility  of  complex  physical 
moleonles "  or  groups  of  moleoales.  'i'iie  experiments  of  Anschiita, 
Tlfhr'nid,  and  oilier^  on  tlie  freezings  points  of  saint  ion^j  of  naplithalen© 
and  picnc  aciii  in  bcnzeue  and  chloroform,  <it  })hen!int  hren  «  yjirrate  in 
^cohol,       (where  tigores  are  obtained  sach  as  would  bu  uxpccted 
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if  the  molecule  had  become  diRsooiated  whilst  other  evidenoe  is  a|B^iL«;t 
STirh  dissocinf  to!i ).  pni-nts  to  the  popsibility  of  tho  cxistetice  of  snth 
loosely  bound  proups  ot  molecnles  witliont,  their  beinrr  detected  by 
the  liaouli  metliod.  Deteim inarions  of  tlie  iiiolecnlar  weight  of  a'n- 
thraccne  picrate  m  btazenu  made  by  the  aathor^,  both  by  the  boiling 
poiDi  and  freeing  point  methods,  gave  half  the  fnie  molecular  weight, 
or  results  sach  as  would  be  expected  if  duaociation  had  oocurred, 
whilst  the  dark  red  colour  of  the  Bolation  showed  that  such  diaaoda- 
tion  had  not  taken  pinoe. 

The  behnvionr  of  iodine  in  its  romponnds  also  points  to  a  tendency 
to  form  molecular  aggregates.    Tims  the  polyiodides  all  contain  T 
or  a  multiple  thereof,  and  never  an  unevea  number  of  iodine  atoiud 
ill  excess  of  those  in  tl»e  simpio  iodide. 

The  authors  conclude  that  the  fondameDtal  colour  ia  depends 
on  the  aggregation  of  the  molecules  of  the  iodine.  In  the  brown 
solutions,  the  dissociatiog  power  of  the  solvent  is  not  sufficient  to 
overcome  the  aggregating  tendency  of  the  iodine  molecule,  and 
the  iodine  is  in  the  form  of  [T whilst  in  violet  solutions  the 
iodine  exists  in  Its  simple  form  of  Ij.  This  would  als^o  account  f<^r 
the  fact  that  brown  iodine  Rolations  tend,  when  hrated,  to  pass  int" 
violet,  and  violet  solutions  when  much  cooled  to  chiuigc  to  brown.  It 
is  probable  that  the  refractive  and  dispersive  powers  of  the  solTent 
may  also  have  its  iofluence  in  displacing  the  absorption  bands,  toid 
that  some  of  the  variations  in  shade  of  the  solutions  may  hv  ilne  to 
this  cause.  Ii.  T.  T. 

Action  of  KedQcing  Agents  on  Iodic  acid.  By  Miss  C.  F. 
Roberts  {Amer.  J.  Scij  [3],  48,  101 — 158). — Most  text  bot»ks  stuie 
that  nitric  oxide  is  absorbed  by  aqacoas  iodic  acid  with  liberation  of 
iodine,  but  of  the  character  and  degree  of  ease  of  the  reaction  little  is 
hnown.  The  authoress  finds  that  nitric  oxide  causes  no  appreciable 
separation  of  iodine  from  dry  iodic  acid,  or  from  solutions  of  that  acid 
in  snl])liuric  acid.  Nitric  oxide  is,  however,  absorl)ed  by  aqaeoQs 
solutions  of  iodic  acid  of  any  strengtli,  but  the  rc;ietion  take-8  place 
slowly  even  when  the  gas  is  confined  over  the  acid,  and  not  at  al^ 
when  the  gas  is  merely  passed  rapidly  through  the  solution. 

When  potassium  iodide  is  added  to  dilute  solutions  of  iodic  acid* 
or  of  hydrochloric  acid,  ro  iodine  is  separated ;  but  when  a  aolntion 
of  potassium  iodide  is  gradually  added  to  a  mixture  of  weak  solntiona 
of  iodic  and  hydrochloric  acids,  the  aolntion  becomes  yellow,  then 
omnjjj'c,  and,  finally,  particles  of  iodine  separate.  The  iodine  could 
not  be  deterted  bv  the  starch  reaction,  as  iodine  monochloride  is  one 
of  the  products  tiret  formed.  When  iodic  acid  is  in  exces.s,  il  (  ?  .  ac- 
tion takes  place  according  to  tlie  equation  HIO«  +  2KI  +  oiiL  i  = 
3E,0  +  2KC1  +  3ICL  Part  of  the  iodine  monocUoride  is  snbse- 
quently  decomposed  with  liberation  of  iodine.  Other  reducing  agents* 
such  as  sodium  thiosulphate,  arsenious  anhydride,  ferrous  sulphate, 
stannous  chloride,  potassium  thiocyanate,  and  nitric  oxide  prodnea 
similar  effects. 

Although  a  solution  of  iodine  in  iodic  acid  turns  starch  blue,  as  doe*^ 
also  one  of  iodine  in  hydrochloric  acid,  yet,  if  the  two  eolations  be 
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mixed.  tVic  starch  inmiediatclj  loses  its  blue  tint,  but  regains  it  on 
the  addition  of  an  alkali  carbonate.  The  proj)ortions  in  which  iodic 
acid  aud  iodiue  weie  found  to  reticb  in  presence  oi  hydix>chioric  acid 
were  as  1 : 4.  The  reaction  takes  place  aooordioff  to  the  equation 
HIO,  +  21,  +  6HC1  =  3H,0  +  5ICI. 

It  18  probable  that  the  action  of  potassinm  iodide  or  other  re- 
ducing* agent  on  iodic  acid  in  presence  of  hydrochloric  a^id  is  first 
to  liberate  iodine,  which  at  once  acts  on  the  mixture  of  the  two 
acid.s  to  form  iodine  nionoc  hloride.  It  conld  not  be  ascertained 
whether  the  first  action  on  the  iodic  acid  wa.s  to  form  a  higher  oxide 
(I3O7)  or  a  lower  (I^Ot).  Whichever  is  the  case,  the  miztiira  of 
iodine  aad  iodic  acid,  both  ordinarily  oxidising  agents,  is  able  to 
effect  the  decomposition  of  hydrochloric  acid  with  formation  of  io  line 
monochloride.  L.  T.  T. 

Ozonising  Apparatus.  By  If.  N.  AVarri-n  (Chein.  Xo>r.<,  70, 
41 — 42). — Pieces  of  tinfoil,  in  close  proximity  to  one  anotlier,  are- 
attached  to  the  inner  sar&oe  of  glass  tnbes  (similarly  to  the  diamond 
Leyden  jar),  and  can  then  bo  nsed  for  osonising  air  or  oxygen,  in 
place  of  the  nsnal  apparotns.  D.  A.  L. 

Influence  of  Pressure  on  the  Combination  of  Hydrogen  with 
Selenium.  i^y  H.  P6labox  {Compt.  rend.,  119,  73— 75).— When 
selenium  is  heated  at  620°  ^vith  hydrogen  in  sealed  tubes  in  wliich  the 
pressures  are  respectively  520  mm«,  1270  mm.,  1520  mm.,  and  dOjlGO* 
mm.,  the  values  obtained  for  the  ratio  of  the  partial  pressure  of  the 
hydrogen  selcnide  to  the  total  pressure  are  0*405,  0*4112,  0*42,  and- 
0'42'?  respectively.  At  575°,  for  pressures  of  678  mm.  and  1380  mm., 
the  ratios  were  0'3D  and  0*403  respectively.  At  a  mut  h  lower  tompei  a- 
ture,  namely,  310°,  and  pressures  of  580  mm.  and  1520  mm.,  the  nitios 
were  0*214  and  0*23  respectively.  It  follows  that,  as  Ditto  has  ali-eady 
observed,  an  increase  of  pressure  increases  very  slightly  the  quantity 
of  hydrogen  selenide  produced  at  a  given  temperatni c,  and  the  effect 
of  pressure  is  less  the  higher  the  temperature.  This  result  is  in 
agreement  with  the  ordinary  theoi^'  of  dis.socintion. 

Tlie  Hiithor  tinds  tliat  inerease  of  pressure  increases  the  rate  of 
formation  of  the  hydrogen  selenide.  C.  H.  B. 

Action  of  Chloriiie  on  Pboaplioniam  Iodide.   By  J.  C.  Caik 

(fihem,  Newfty  70,  80 — 81). — By  the  action  of  chlorine  or  phosphoma 
pentaohloride  on  phosphoniam  iodide,  a  mixture  of  amorphous  phc«-> 
phonis  and  solid  hydrogen  phosphide  is  obtained.  D.  A.  L. 

Bromoborates.  By  G.  llorssKAr  and  11.  Allaike  (Compt.  rend., 
U9,  71—73  ;  compare  this  vol.,  ii,  413,  and  Absta'.,  1893,  ii,  518).-^ 
The  action  of  bromine  on  a  mixture  of  a  metal  with  boronatrocalcite- 
yields  a  series  of  bromohorates  analogous  to  the  ehloroborates  pre« 
viously  described  {loc.  rit.).  Heintz's  method,  which  in  the  case 
of  ehloroborates  is  satisfactory  only  for  the  y.\nr  snlt,  is,  in  the  cmso 
of  bromoborates,  satisfactory  only  for  the  zinc  and  maguesiam  corn* 
pounds. 
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The  hrtrmohrirafi  >•  have  fho  ijeneral  formnin  ^>"Nr''0,8B^0j,.\r"Br,, 
uud  cryatiillise  in  cabes,  tetmhedm,  and  dodecahedi-a,  which  act  on 
polarised  light,  and  seem  to  have  only  a  paeadocubic  sjmmetrT. 
The  magnesium,  zinc,  cadmium,  and  manganese  compounds  are 
€oloitrle&8;  the  cobalt  oompOQDd  is  green  by  transmitted  light,  and 
violet  by  reflected  Ugbt ;  the  nickel  componnd  is  yellow. 

Id  all  cases  wliere  the  bromoborate  has  been  prepared  from 
boronatrocalcite,  it  contains  abont  1  per  cent,  of  calcinm. 

0.  H,  B. 

Behaviour  of  Sodium  Peroxide  towards  AloohoL     By  J. 

Tafel  (Ber..  27,  2297—2306;  see  also  this  vol.,  n.  2X^).—A  com- 
ponnd of  the  composition  NaOjH,  which  the  author  names  .<io<hjh 
hydroxide^  is  obtained  when  sodium  peroxide  is  shaken  with  well 
cooled  absolute  alcohol.  It  remains  undissolved  as  a  yellowish 
sandy  mass,  whilst  the  alcoholic  solution  contains  only  traces  of 
active  oxygea.  It  dissolves  in  water  with  a  much  smaller  develop- 
ment of  heat  than  sodium  peroxide,  and,  when  heated  in  a  tnbe, 
•explodes  with  evolution  of  oxy<ren.  It  also  slowly  n-ives  olT  oxvpon 
at  0**,  absorbs  water  fi-om  the  air,  and  is  converted  by  dry  carbonic 
unliydride  into  sodium  carbonate,  water,  and  oxygen.  Tt  dissolves  in 
ice-cold  water  without  evolution  of  gas,  but  a  slight  rLso  of  tempera> 
tnre  determines  decomposition ;  when  mixed  with  dilute  alcohol,  it 
yields  crystals  of  the  componnd  KaiOsjSHsO  ;  with  alcoholic  hydrogen 
chloride  at  —5°,  it  yields  a  product  which  contains  1  mol.  NaCl  and 
1  mol.  XaOjH ;  at  higher  temperatures  the  prf>ducts  of  the  action 
are  sodium  chloride  and  hydrogen  pei-oxide.  It  dissolves  in  cold 
alcoholic  acetic  acid,  and  fornis  a  compound  of  the  formula 
TvaCaH30a,NaOC3H80j,ll,0.  With  benzoic  chloride  at  ordinar)-  tem- 
peratures, it  yields  sodium  chloride  and  hensoio  peroxide  (m.  p. 

B*  C.  Bi. 

Preparation  of  Ammonium  Nitrite.  By  S.  P.  L.  Soulnsen 
(Zeit.  anorg,  Chem*^  7,  33<-40). — The  author  employs  a  modification 
of  Erdmann*8  method.  The  mixture  of  nitrogen  oxides  evolved 
during  the  action  of  arscnioas  anhydride  on  nitric  acid  is  passed 
over  coarsely  powdered  ammoninm  carbonate  kept  eool  bv  iec.  Tho 
half  liquid  mass  is  treated  with  alcohol,  the  unclumg^ed  carbonate 
filtered  oft',  and  tlie  ammonium  nitrite  precipitated  by  the  addition  of 
•ether.  The  nitrite  so  obtained  is  of  90 — 94  per  cent,  purity,  and 
may  be  purified  by  re-solution  in  96  per  cent,  alcohol  and  repreoipita* 
lion  with  ether. 

Pure  ammoDium  nitrite  forms  almost  colourless  needles  which  aro 
deliquescent,  and  dissolve  in  water  with  development  of  lieat.  It  is 
easily  bat  slowly  soluble  in  alcohol,  and  is  precipitated  fi  oni  this 
solution  by  ether,  chloroforiu,  and  ethylic  aeefate.  Concentrated 
solutions  appear  to  decompose  with  explosive  force  at  <»U — 70°,  liko 
the  solid  salt,  and  in  acid  solutions  such  decomposition  sometimes 
•occurs  at  ordinary  temperatures.  The  dry  salt  may  be  safely  kept 
in  an  atmosphere  of  hydrofjen,  and  in  presence  of  pieces  of  ammonium 
cai-bonate  and  of  Vwnr.  It  is  best  kept  and  tottnsported  under  al^o- 
iutely  dry  and  aicohul-free  ether.  L.  T.  T. 
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Preparation  of  Potassium  Mercuric  Iodide.  By  E.  G.  Clayfox 
(Chrm.  News,  70,  102). — Potassiaiu  mercuric  iodide  is  readilj  ob- 
tained frota  ordinary  Nessler  solatioa  by  couceatration  and  crystal- 
lisation.  D.  A.  L. 

Molecular  Woigiit  of  Mercurous  Ciiloride.  By  M.  PiLiTi 
(J.jpr.  Chem.,  [2],  50,  222— 223).— A  ^ropos  of  tlie  paper  of  Harris 
ana  V.  Meyer  on  this  subject  (this  yo1.,ii,  353),  the  anthor  callB  atten* 
tion  to  the  fact  that,  already  in  1881,  lie  had  determined  the  ▼aponr 
density  of  mercnrons  chloride,  hy  V.  Meyer's  method,  in  an  atmo- 
sphere of  mercoric  chloride,  and  found  It  to  correspond  with  Hj^CI 
(Gazzetta,  11,  ??41).  Tliat  no  dissociation  had  taken  place  was  proved 
by  the  fact  that  a  cooled  gold  s  irface,  immersed  in  the  mixed  vapoars 
at  400°,  received  no  deposit  of  mercury.  C.  F.  B, 


Separation  of  tiie  Rare  Earths.  By  IL  A.  Rowf.am)  (Chrm, 
Ncw^,  70,  (58 — 69). — Tlu^  author,  like  other  investigators,  tioda 
ceriom,  lantlianiTim,  praseodymium,  neodvminm,  and  thoriam  differ 
from  the  yttrium  ^oup,  and  confirms  the  oocnirenoe  of  all  these 
earths,  in  varying  proportions,  in  suoh  minerals  as  gadolinite,  samar- 
skite,  yttrialite,  cerite,  &c.,  but  adds,  that  besides  the  elements  of  the 
cerium  group,  there  are  at  least  seven  otbei*  substfinces,  which  ho 
refpT-s  to  as  a,  6,  i,  rf,  r,  h.  These  are  separated  from  the  cerium 
group  by  fractionating  with  sodium  sulphate.  The  mixed  earths  are 
dissolved  in  a  blight  excess  of  nitric  acid,  the  solution  diluted  and  kept 
warm  while  solid  sodium  sulphate  is  stirred  in,  during  a  day  or  two, 
until  the  absoiption  lines  of  neodymium,  the  most  persistent  of  the 
group,  disappears  from  the  solution.  The  precipitate  is  treated  with 
potash,  and  the  resnlting  oxides  submitted  to  the  same  course  of 
treatment,  \vlii(  Ii  is  repeated  a  dozen  times.  The  substances  a,  Z>,  rf, 
I  appear  iii  the  early  solutions;  d,  »,  c,  etc.,  in  the  later  ones,  and  can 
be  obtained  fairly  free  from  a,  6,  and  t ;  bat  <i  persists  throughout, 
even  in  the  precipitate  of  the  ceriam  group.  Samai'skite,  as  com- 
pared with  gadolinite,  not  only  contains  mors  of  the  mixture  d, 
dso,t  but  also  a  larger  number  of  elements,  one  of  them  being  the 
author's  h.  The  sulphates  of  sodium  and  potassium  each  exhibit 
▼aiying  degrees  of  activity  towards  these  different  substances,  more- 
over, the  oxnlates  differ  in  solubility,  but  not  sufficiently  to  permit  of 
effective  separation.  The  author  has  separated  a  from  the  othei's  in 
the  following  inuuner: — The  solution  from  the  sulphate  fi*actionation 
is  slightly  acidihed  with  nitric  acid,  dilated,  and  ti'eated  with  weak 
potassium  ferrocyanide  solution,  at  intenrals  of  an  hour  or  so,  until 
cerium  bands  are  no  longer  visible  from  3  inches  of  the  strong  solution. 
The  earth  is  then  precipitated  as  oxalate,  and  may  be  obtained  quite 
pure  by  this  method,  which,  however,  only  serves  for  the  isolation 
of  n.  n  is  the  principal  element  of,  and  has  the  properties  of  yttrium, 
and  both  the  oxjilate  and  oxide  are  white. 

The  mixture  of  />,  t,  d  gives  cerium  absorption  and  emission  bands, 
but  ui  tiic  iurmer  many  seem  to  belong  to  b  rather  than  to  t.  The 
oxalate  of  tiiis  mixture  is  red,  and  the  oxide  white.   6  is  strong  in 

TOL.  UYI.  ii.  35 
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gadoliniie  and  wetik  in  samai^kito.  The  spectrum  of  the  aathor's 
erbiom  indicates  the  pi-esenoe  of  a  fourth  ooustitaent. 

SnbHtance  d  has  not  been  isolated,  bnt  has,  nerertbeless,  been 
named  demonium,  on  accoant  of  its  ubiqoity  and  pet-sistencj ;  a  ir 
the  only  one  of  these  substances  obtained  free  from  it.  The  principal 
epectrnm  line  of  d  is  at  wavp-length  4000  6  nearly.  The  substances 
?/,  k,  r  have  a  feeble  absorption  spectrum  iu  the  visible  spectrum,  and 
a  strong  one  in  the  ultra  violet.  Of  A,  no  properties  have  been 
ascertained.  X).  A.  L. 

Separation  of  the  Rare  Earths.   By  W.  Crookcs  (CA«m.  Netcs, 

70,  81 — 82). — It  is  pointed  out  that  Rowland's  substances,  a,  6,  t, 
&c.  (preceding  abstract),  arc  probably  already^  known  by  accepted 
names :  that  white  yttrium  oxalate  an(l  oxide  are  far  from  novelties, 
and  that  the  erbium  known  to  chemists  generally,  retains  its  white 
oxalate,  its  rose  oxide,  and  a  number  of  bands  in  Its  absorption 
spectmm  even  after  its  yarions  acknowledged  consiitnents  have  been 
separated.  D.  A.  L. 

Impurities  in  Almninium.  By  II  Moissax  (Compt.  rend.,  119, 
12 — 15). — The  usual  impurities  in  commercinl  aluminium  are  iron, 
derived  from  the  raw  materials  and  from  the  electi-odes,  and  silicon, 
derived  parti  j  from  the  eleetrodes  and  the  orueible,  bnt  ehieflj  from 
the  alumina.  There  is  no  evidence,  in  many  casee,  that  silicon  has 
any  injurious  effect,  bat  it  can  be  partially  removed  by  melting  the 
metal  ufMU-r  a  Inyer  of  an  nlkali  fluoride.  In  addition  to  these  two 
impurities,  aluminium  contains  a  small  quantity  of  niti*ogrn,  whirh 
is  evolved  as  amm(mia  when  the  metal  is  dissolved  in  jxjla.-^bium 
hydroxide,  and  a  small  quantity  of  carbon,  which  remains  as  a  maroon 
coloured,  amorphons  residue,  qnite  free  from  graphite,  when  the 
metal  is  heated  with  gaseous  hydrogen  chloride  or  hydrogen  iodide 
free  from  oxygen  and  the  greyish  residue  is  treated  with  dilate 
hydrocliloric  acid.  The  nitrogen  is  probably  present  in  the  form  of 
aluminium  nitride;  it  slightly  reduces  the  breaking  strain,  the 
elongation,  and  the  limit  of  elasticity.  The  carbon  1ms  a  much  more 
marked  eilect  in  reducing  both  the  breakiug  stmin  and  the  elonga- 
tion. 

Commercial  alnmininm  also  contains  a  small  quantity  of  amorphovs 
alominai  and  sometimes  small  otystals  of  carbon  boridie. 

G«  H.  ^ 

Aluminium  Carbide.  By  H.  Moissan  (Compt.  rend.,  119,  16— 
20). — Alumiuiam  carbide,  CsAU,  is  obtained  (1)  by  heatiug  aluiuiuiuia 
in  carbon  dishes,  in  the  electrical  tnbe-famace,  witili  a  current  of 
oOO  amperes  and  65  volts,  a  current  of  hydrogen  being  passed  tbroagh 
the  tube;  (2)  by  heating  the  metal  in  a  carbon  cmcible  in  the  elec- 
trical furnace,  the  product  in  this  case  bcintr  contaminated  with 
nitrogen  ;  or  (3)  by  reducint*'  a  mixture  of  kaolin  and  carbon  in  the 
electrical  furnace.  In  order  to  remove  the  excess  of  metal,  the  pro- 
duct is  treated  with  concentmted.  hydi-ochloric  acid  at  a  low  tempera* 
ture,  washed  rapidly  with  water,  and  finally  with  alcohol* 
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Aluminium  carbide  forms  transparent,  yellow  rrvsials,  sometime 
5 — ti  mm.  long  ;  Hp.  gr.  =  2  'M}.  Some  have  the  form  uf  reijular  hexa- 
^ns.  it  is  decompaaed  at  the  highest  temperatures  ut  the  electric 
arc;  chlorine  attacks  it  at  a  dul  rod  heat»  with  inoandeaeence, 
almniniuDi  ohloride  Tolatilinng,  and  a  rendne  of  amorphous  oarhon, 
ivithovt  any  trace  of  graphite,  being  left;  bromine  has  no  action 
•t  the  ordinary  temperatore,  but  attacks  the  carbide,  with  in* 
candescence,  at  abont  700**;  iodine  seems  to  have  no  action,  even 
at  a  britrht  red  heat.  Oxygen  attacks  the  carbide  superticiaily 
only  at  a  dall  red  heat,  where  as  at  the  same  temperature  sulphnr 
attacks  it  readily,  with  great  development  of  heat,  and  formation  of 
alominiam  snlphide  and  traces  of  carbon  bisulphide,  although  the 
mmter  part  of  the  carbon  remains  in  the  form  of  thin  lamelln. 
Nitrogen  and  phoephoruB  haTe  no  action  on  the  carbide  at  a  dull  red 
heat,  hot  certain  oxidising  agents  attack  it  readily.  When  slightly 
tieated  with  dry  potassium  permnn'j'-anate,  it  is  oxidised  with  vivifi 
incandescence :  |>ot4i.ssium  dichromate  and  ciminuc  anhydride  oxidise 
it  slowly  at  dull  redness. 

The  carbide  redaces  lead  peroxide  and  the  red  oxide  with  incuu- 
desoence,  bnt  it  is  not  attacked  by  potassium  chlorate  or  nitrate.  A, 
solution  of  an  alkali  dichromate  acidified  with  snlphnric  acid  attacks 
it  ilowly  in  the  cold,  or  when  boiled ;  fuming  nitric  acid  is  without 
iMtioD,  even  on  heating,  but  on  the  addition  of  water  the  carbide  is 
rapidly  attacked ;  concentrated  hydrochloric  acid  attacks  it  very  slowly, 
but  the  dilute  acid  dissolves  it  in  a  few  hours;  boiling  concentrated 
anlphnric  acid  is  reduced,  with  foraiation  of  Hulpliuroua  anhydride, 
and  the  dilute  acid  reacts  at  about  100^.  Fused  potassium  hydroxide 
attscks  the  carbide  with  great  energy  at  about  900%  bat  alkali 
cailionates,  CTen  at  a  bright  red  heat,  produce  only  incomplete 
decomposition. 

When  the  carbide  remains  in  contact  with  water  at  the  ordinary 

tempemtnre,  decomposition  takes  place  very  slowlv.  with  liberation 
of  methane  and  formation  of  alomininm  hydroxide,  the  change  being 
accelerated  by  heat,  but  not  appreciably  iniluenoed  by  light. 

C.  H.  B. 

Behaviour  of  Varloui  klndi  of  Qlus  with  Seagentt.  By 

F.  FoERSTBR  (ZeiU  anal,  Ohem.,  36,  381^396).— Out  of  U  varieties 
of  glass,  all  of  high  repute  for  chemical  purposes,  the  borosilicate 

Jena  glass,  59  111,  and  the  hard  zinc-alnmininm-sodium  glass  (Jena, 
165  ITT)  are  much  ]vf<  attacked  by  water  at  'JO"  or  RO'  than  any  of 
the  others.  The  borosil irrtte  glass,  and  classes  containing  zinc,  are 
more  strontrly  attacked  by  sodium  hydroxide  than  those  containing 
aluminium.  The  glas^^es  least  attacked  by  water  at  190"  are  those 
whose  composition  appi-oaches  neavest  to  the  normal  formula, 
^SiOt,B"0,KSO,  when  R"  is  calcium  or  sine,  but  the  gbss  least 
affected  as  regards  amount  of  alkaii  dissolved,  although  in  respect  of 
total  snfastance  dissolved  it  is  surpassed  by  Stas's  calcium- potassium- 
sodium  crlnss,  is  the  Jena,  5i>lll,  which,  nitir(v»ver,  has  the  qreat 
advanta^'e  of  retaining'  its  transparency,  au  im{H)itant  point  in  the 
selection  of  a  glass  for  the  water-level  gauges  of  boilers. 

Alt  J.  S. 
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Cementation  Steel,  Ferro chromium,  Ferrotimgsten,  Chro- 
mium Steel,  Tungsten  Steel.  By  H.  Beurens  and  A.  R.  tax 
LiKOE  (Bee,  Trav.  Ghtrn.,  13, 155 — 181). — The  epecimea  of  oementn- 
tion  steel  was  prepared  from  puddled  Oannemora  iron;  it  readily 
fractured,  and  the  sarftice  was  stadded  with  glittering  spangleti. 
When  poliahed  and  etched,  the  metal  shows  the  preaenoe  of  db' 
seminated  hard  particles;  tlipso  resemble  wliite  cast  iron,  and  were 
isolated  by  dissolving  the  metal  in  acid.  This  substance  constitutes 
about  per  cent,  of  the  steel,  its  hardness  is  sligiitly  "["reater  than  5; 
it  is  exti  emely  brittle,  and  con  tains  0  6  per  cent,  of  carbon,  corre- 
sponding with  the  formula  Fe^G.  The  originftl  steel  oontaaned  0*74 
per  cent,  of  carhon,  and  0*02  per  cent,  of  pbosphoms,  consequent!;, 
when  freed  from  the  carbide,  it  only  contained  0*4  per  cent,  of  carbon. 
A  detailed  description  is  given  of  the  microsoopic  appearanee  of  the 
steel  as  it  (ji-adually  dissolved  in  acids,  flie  portions  presenting'  the 
greatest  resistance  to  corrosion  buiug  distributed  irregularly  through- 
out the  bar;  this  accords  witli  Lanrent's  theory,  that  during  cement* 
ation  the  steel  derives  its  carbon  from  carbonic  oxide. 

Ferrotangsten,  when  etohed,  shows  tiie  presence  of  hard,  almost  rect- 
angular, crystals.  Two  alloys  can  be  distinguished,  the  one  is  white, 
the  other  grey ;  the  hardness  =  6 — 6  3  and  4*2 — i'Sreapectively.  After 
treatment  with  acid,  light  coloured  crystals  separate;  their  hardne^ 
is  between  that  of  felspar  and  qnartr  ;  they  are  attracted  by  hti 
electro-maguet,  but  not  by  a  ])ermanent  one ;  they  contain  0'5t)— O  t>- 
per  cent,  of  carbon,  and  proljaldy  have  the  formula  Fe-jW,  Ferix>-  i 
tungsten  appears  to  resemble  feri*oalumininm.  Attempts  to  isolate 
the  compound  to  which  tungsten  steel  owes  its  extreme  hardnest 
were  nnsnccessfnl. 

Ferrochromium  also  contains  crystals,  the  hardness  of  which  ^ 
whilst  that  of  the  magma  =  4  *2;  the  latter  is  a  much  better  con- 
ductor of  heat  than  the  former.  Trvatment  with  acid  leaves 
Imyonet-shaped  crystals,  which  are  not  inuffneiic;  their  hardness  = 
7  o.  In  feri'ochromium  with  l^i"3  per  cent,  of  chromium,  and  5'n  per 
cent,  of  carbon,  the  composition  of  these  crystals  cori'es^nds  with  the 
formula  Cr2Fc7C3,  con-esponding  with  the  ferrocarhidc,  Fe^C;  in 
ferrochromium  with  50  per  cent,  of  chromium,  the  composition  is  ap- 
proximately CrtFeCf.  It  is  pointed  out  that  the  softer  portions  of 
the  alloy  contain  considerable  quantities  of  chromium,  and  conse- 
quently, as  Hfulfield  has  sliown,  the  hardness  is  very  closely  connected 
with  the  fjuautity  of  carbon  jucscnt ;  probably  the  action  of  chroniinin 
is  twoiold  ;  it  forms  double  carbides,  less  soluble  in  molteu  iix>n  thuu 
the  feriwarbides,  and  at  the  same  time  facilitates  the  crystallisatiOD 
of  the  latter.  The  crystals  from  chrome  steel  are  smaller  than  those 
from  foroduominm,  but  in  composition  and  properties  closely  xe* 
semble  those  from  feri'ochromium  containing  18  per  cent.  Cr* 

The  paper  concludes  with  a  discussion  and  condemnation  of  the 
theory  of  the  existence  in  various  alloys  of  allotropic  forms  of  the 
metals.  Full  aualytical .details  aro  given,  as  also  diagrams  of  some 
of  the  crystals.  J,  B.  T. 

Chromium.  By  H.  Mois.sax  (Compt.  rend.,  119,  185—191)  — 
By  means  of  tho  electric  furnaces  previously  described  (Abstr.,  ISDo, 
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iif  281,  and  this  vol.,  ii,  78),  the  author  has  prepared  more  thaji 
:10  kiloa.  of  metallic  chromiam. 

Chfwnium  Carbides. — When  ohromium  is  heaied  with  a  large 
«xccss  of  carbon  in  the  crucible  of  the  electric  fnruaoe  with  a  current 
of  70  volts  and  350  amperes  for  10  or  15  minutes,  the  carbide, 
iJaCra,  is  obtained  in  very  brilliant  lanirnm  with  a  greasy  Instre; 
,sp,  LTi*.  =  5'02.  The  crystals  ai*c  not  attacked  by  conceiitruted  or 
dilate  nitric  acid,  aqua  ref^a,  or  concentrated  hydiochloric  acid,  but 
they  are  slowly  decomposed  by  dilute  hydrochloric  acid.  Fused 
potaasram  hydroxide  has  very  litUe  action  on  the  carbide,  bat  fnaed 
potassium  niiraic  attacks  it  readily.  It  is  not  decomposed  by  water 
«7eD  at  100^  It  is  much  harder  than  qaarts,  and  is  even  harder  tiban 
tOpnz,  but  is  softer  than  corundum. 

Another  carbide,  CCri,  is  t obtained  in  lustrous  needles,  sometimes 
10 — ^20  mm.  long  on  the  buriiice  of  the  ingots  of  metallic  chromium 
or  in  the  cavities  formed  in  the  interior  of  the  ingots  ;  sp.  gr.  =  6*75. 
It  is  mneh  harder  than  glass,  and  somewhat  harder  than  qnarta. 

Chrcmium. — When  the  omde  chrominm  is  heated  with  excess  of 
chrominm  oxide  with  a  view  to  remove  the  carbon,  the  resoIttDg 
metal  is  partially  oxidised  or  **  burnt."  By  hfatiTit^  the  chromium  in 
•the  electric  furnace  with  calcium  oxide,  the  greater  part  of  the 
•carbon  is  removed  as  calcium  carbide,  and  the  metal  contains  ouiy 
15 — I  D  ])er  cent,  of  carbon.  When  thus  purified,  it  crystallises 
yerv  readily,  and  the  crystals,  which  often  are  3—4  mm.  long,  seem 
to  be  cobes  and  octahedra,  and  resemble  bismuth  crystals  in  their 
grouping. 

The  complete  removal  of  carbon  from  chromium  by  means  of 
calcinrn  oxide  is  not  po-^^ible,  because  when  the  ])r()portion  of  cnrl)ou 
has    been  reduced   bel*>'.v  a  certain  ])oiMt,  an  in\erse  actiiai  takes 

f loce  with  formation  of  a  well  crystallised  chromium  calcium  oxide, 
f,  however,  the  chromium  is  heated  in  an  electric  furnace  made  of 
lime  and  hrasqued  with  this  doable  oxide,  metallic  chrominm  is  ob- 
tained quite  free  from  carbon ;  sp.  gr.  at  20*  ^  6  92. 

When  chromium  containing  2  per  cent,  of  carbon  is  heated  before 
ihc  oxylt ^■<lro[^■cn  blowpipe,  it  partially  burns,  with  production  of 
brilliaiii  hparks,  and  the  heat  developed  by  this  combustion  causes 
the  superticiul  I'ubion  of  the  metal  at  the  point  on  which  the  Hame 
impinges,  but  the  metal  coold  not  be  fused  in  an  ordinary  platinum 
furnace  even  after  heating  for  45  minutes.  Pnre  chromium  burns  in 
the  oxyhydrogen  blowpipe  more  brilliantly  than  iron,  and  can  be 
completely  oxidised.  It  i.s  less  fusible  than  tlie  metal  containing 
carbon,  ami  its  melting  point  is  considtraljly  hii,^her  than  that  of 
platinum,  ajid  cannot  be  obtained  by  means  of  the  oxvhydroeen 
iiame.  lu  the  electric  furnace,  however,  it  meltjs  to  a  brilliant,  very 
mobile  liquid,  and  hj  means  oiP  a  current  of  70  volts  and  1000  am- 
peres, as  much  as  10  kilos,  of  chromium  can  be  melted  at  once  and 
«ast  into  ingots. 

Pure  chromium  is  somewhat  harder  than  glass,  but  not  so  hai^  as 

^juartz  ;  it  can  be  worked  with  a  tile,  .'nid  takes  a  polish  similnT- to 
that  of  iron,  but  more  brilliant  and  somewhat  whiter.  Chromium 
coutiduing  l  u — 3  0  per  cent,  of  eaj  boii  can  only  be  cut  aud  polished 
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with  a  wheel  armed  with  diamonds.  The  pure  metal  is  not  mag* 
netio. 

Grade  duomlam  does  not  alter  when  exposed  to  moist  air,  but  tbe 
pore  metal  oxidises  saperficially  only,  and  afterwards  nndergY>es  no 
fiirther  change.  It  bums  brilliantly  in  oxygen  at  2000",  and  burns 
111  gulytlmr  vapour  at  about  700*  with  formation  of  chrominm  sulph- 
ide. \S  hen  heated  -Nvifch  carbon  at  the  temperaLuro  of  a  forge,  it 
forms  the  carbide  CCr^.  and,  at  the  temperature  of  the  el^tric 
furnace,  the  carbide  CaCr^.  In  the  electric  furnace,  it  oombinea 
readily  with  silicon,  forming  a  crystallised  stlicide  which  easily 
scratches  rubies,  and  ia  not  attached  by  acids,  aqua  regie,  or  fused 
potassium  hydroxide  or  potassium  nitrate.  Under  similar  condi- 
tions, it  forniR  a  well  orvstHllised  boride  which  is  very  hard,  and  ia 
attacked  l)y  acid  ^vil]l  dithculty. 

When  heated  to  dull  redness  iu  hydrogen  chloride,  chromium  is 
readily  attacked,  and  yields  crystallised  chromous  chloride.  Hydro- 
chloric acid  attacks  the  metal  very  slowly  in  tbe  oold,  and  more 
rapidly  on  heating.  Under  the  in^nence  of  an  electric  (  iirretit,  the 
metal  being  the  positive  pole,  it  will  dissolve  iu  the  dilute  acid. 
Boiliny  concentrated  sulplnn  ic  acid  attacks  chrominm  with  evolution 
of  sulphurous  anhydride  and  formation  of  a  deep  coloured  solution; 
tbe  hot  dilute  acid  attacks  it  slowly,  and  out  of  cuutact  with  air 
forms  tbe  blue,  crystalline  cbromous  sulphate  pi^viously  described. 
Cold  or  hot  faming  nitric  acid  or  aqna  regia  has  no  action  on 
chromium  ;  dilute  nitric  acid  attacks  it  very  slowly*  Ifercnnc 
chloride  solution  attacks  the  powdered  metal  very  slowly  with  forma- 
tion of  chromic  chloride. 

When  heated  at  1200°  in  a  curi'ent  of  hydroLren  sulphide,  chromium 
is  completely  converted  into  fused  chromium  sulphide,  which  has  a 
crystalline  appearance ;  at  the  same  temperature,  carbonic  anhydride 
attacks  the  metal  with  formation  of  a  saperficial  layer  of  green 
chromic  oxide  mixed  with  carbon,  whilst  carbonic  oxide  yields 
chromic  oxide  and  carburetted  chromium. 

Fused  potassium  nitrate  nntlily  attacks  chrominm  at  n  dull  red 
heat,  bnt  tlie  action  is  still  more  vififorous  witli  fused  potas^iium 
chlorate,  on  the  surface  of  winch  the  burning  chromium  floats  in  the 
same  way  as  potassium  on  water.  Fused  potassium  hydroxide,  ou 
the  otber  hand,  has  no  appreciable  action  on  chrominm  at  a  dnll  red 
heat.  G.  H.  B. 

Vhoaplionui  Pentaohloride  and  Holybdic  Anhydride.  By  H. 

ScHiFf'(Ze«f.  anorg.  Chem.^  7,  91)« — reply  to  Smith  and  Sargent 
{Zeit.  anorg,  Chem,^  6,  384). 

A€tion  of  MolybdMiam  Dioxide  on  Silver  Salts.   By  K.  F. 

Smith  and  O.  L.  Sniw  (Zc/7.  anorq.  Ch.m.,  7.  17-  49).— The 
authors  find  that  mo! \  I'flenum  dio>:id*'  is  readily  dissolved  by  a 
slightly  warm  aqueous  solution  of  silver  nitrate,  the  sohitioii  being 
rendered  more  i*apid  by  the  presence  of  amiucuia.  Silver  at  the 
same  time  separates  ont  in  crystalline  scales.  L.  T.  T« 
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Action  of  Molybdic  aoid  on  Petawinm  Chromate  aiid  Di- 
Obratnate.  Bj  B.  H.  Bradbukt  (Zeit  anorg,  Ohem,,  7,  43-*-46}.^ 
When  moljrbdio  acid  is  diseolTed  in  a  solntioo;  of  potaasiiam  chromate, 
and  Ihe  mixture  eTapomted  to  a  small  bnllc,  most  of  tiie  acid  aspa* 

rates  nnchangcd ;  a  small  quantity  of  potnHsiuTn  niol)  bdntd  is, 
however,  formed,  and  a  coi  rrspondiTiij:  quantity  of  potansium  di- 
chromale.  When  molybdic  acid  is  dissulvod  in  potassiam  dichromate 
soluiiou  and  the  soloiion  evaporated,  no  action  appears  to  take 
place.  When  dry  molybdic  acid  is  mixed  with  dry  potassinm  di- 
ohromate  and  gently  fused  in  a  emcible,  a  brownish  powder  is 
formed,  which  is  insolnble  in  water,  soluble  to  a  giein  liquid  in 
bydrooblorio  add»  and  has  the  formola  KtO,Ci;riOi,dMo03. 

L.  T.  T. 

Action  of  Hydrogen  Chloride  on  Sodium  Vanadate.  By  E» 
P.  Smi  ik  mill  J.  G.  HiiiHs  (Zrit.  (inorg.  Chnn.,  7,41 — i-.:). — Debray 
haa  shown  that  molybdic  acid  can  be  volatilised  in  a  current  of 
hydrogen  chloride.  The  authors  find  that  when  a  eurrent  of  hvdro- 
gen  chloride  is  passed  orer  sodium  Tanadate»  heated  at  440^,  the 
-whole  of  the  Tanadio  aoid  is  Tolatilised,  sodium  chloride  beinf;  left. 
The  volatile  product  condensed  on  the  cool  part  of  the  tube  as 
n  semi-opaque,  reddish-brown,  oily  liquid,  which  is  probably  the 
compound  2YO»,3HtO,4HCl,  described  by  BerzeUus.        L.  T.  Ti 

Niobium  and  Tantalum.  By  E.  F.  Smith  and  P.  Maas  (Zeif, 
anorg.  Chem.,  7,  96 — ^99). — Niobium  oxide  when  heated  stronfirly  in  a 
stream  of  hydrogen  chloride  yields  a  white  sublimate  of  the  formula 

NbsOijSHsOjHCr,  which  the  author  considers  to  be  a  hydroxy  chloride. 
It  is  volatile  at  very  high  temperatures.  Hydrogen  bromide  yields  a 
similar  hijdrcxyhrontidey  w  hich  is  yellowish-rcd,  and  rather  more  easily 
-volatile  than  the  chk>rinatcd  compound.  This  volatility  of  niobium 
oxide  in  halogen  acids,  althoup^h  much  less  marked  tban  that  of 
molybdic  acid,  may  give  a  means  of  removing  traces  of  niobium  fi>om 
tungsten  and  other  non-volaUle  substances.  Tantalum  oxide,  under 
like  conditions,  is  unchanged. 

When  niobium  oxide  is  fused  with  a  large  excess  of  metallic  msg- 
nesinro,  a  blue-black  oxidCf  KbsOa,  is  produced.  It  is  insoluble  in  all 
acids  except  hydroflnoric,  and,  when  heated  jti  thp  air,  is  converted 
into  white  niobinm  oxide.  When  tantalum  oxide  is  heated  with 
metallic  nuitrnesiuni,  n  strong  action  occurs,  and  a  brownish-hlack 
tttrouidej  TaaU*,  is  pioduced  j  this  is  not  attacked  by  hydrochloric, 
nitric,  or  sulphuric  acid.  When  heated  with  chlorine,  this  oxide 
gives  a  white,  easily  volatile  sublimate,  which  is  readily  decomposed 
by  water,  and  contains  18  5  per  oent.  of  chlorine.  When  tantalum 
oxido  is  heated  with  aluminium  powder,  violent  action  takes  place, 
the  whole  ma^s  becominir  red  hot;  the  nbovc-nicntioned  tetroxide 
seems  to  be  formed,  but  was  never  obtained  free  from  aluminium. 

L.  T.  T. 

Haloid  Compounds  of  Platinum.  By  L.  Pic>t:o\  (^Ann.  Chun. 
Fhys.,  [7],  2,  compare  Abstr.,  1890,  439;  1891,  960, 

1825;  1892,  3).— In  addition  to  the  tetra-  and  penta-hydrates  of 
plattnic  chloride,  the  author  has  prepared  two  others.   The  heptti* 
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hydrate,  PtCl4,7H20,  is  obtairtfd  on  allowincr  neatral  platmir  rlilonde 
solution  to  evaporate  in  a  vacuum  ;  on  exposure*  to  a  dry  atir(0"?pherr, 
it  effloresces,  leavincr  the  tetrahydrate.  The  nioniiydrate  is  iormeii  ou 
exposing  the  latter  over  potasli  in  a  vacuum  at  iOO**. 

Altboagh  the  action  of  dilorine  on  plaunum  is  not  complete,  jet 
on  passing  chlorine  through  arsenic  chloride  containing  spongy  plati- 
num mixed  with  rather  less  than  its  weight  of  seleniam,  the  whole 
disaolTes.  After  heating  the  solution  in  a  sealed  tnbe  at  250"",  a 
yellow,  crystalline  double  compound  of  ])latinic  and  selenic  chlorides 
is  deposited;  this,  on  heating  at  360"  in  a  current  of  chlorine, 
yields  nearly  pure  platinic  chloride.  If  platinam  selenidc  is  used 
instead  of  a  mixture  of  its  constituents,  no  action  occurs.  The  aboTe 
donble  componnd  is  fairly  solable  in  boiling  arsenic  chloride,  whik* 
platinic  chloride  is  rery  sparingly  so. 

Platinic  iodide,  Ptii,  separates  on  adding  potaasio  iodide  to  hydro* 
gen  platinochloride  solution.  On  heating  it  in  a  current  of  chiorine» 
platinic  chloride  is  obtained;  the  product  nearly  always  oontaina 
traces  of  iodide. 

Dry  platinic  iodide  decompoRes  slowly  with  evolution  of  iodine  in 
a  vacuum  at  ordinary  temperatures.  The  heat  of  iurmation  of  the 
iodide  ^8  determined. 

Ft  solid  +  It  solid  =  Ptl4,  solid,  develops  17*4  Cals. 

Ft  solid  +  [4  gaseons  =  Ptl«,  solid,  develops  3d'0  Cals. 

W.  J,  P. 


Xineralogical  Chemistry. 


Separation  of  Minerals  of  High  Specific  Gravity.  By  S.  L. 
FsNHBLD  and  D.  A.  Kbkidbb  {Amer,  /.  r:3j,  48, 143—144). — ^The 
anthers  point  ont  the  value  to  mineralogists  of  the  discovery  by 
J.  W.  Retgers  (Abstr.,  1893,  ii,  294)  of  the  possibility  of  nsing  the 
fused  double  nitrate  of  silver  and  thallium  (sp.  gr.  =  5)  for  separating 
minerals.  The  liquid  has  the  advantage  of  beirg"  practically  colourless, 
neutral,  soluble  in  water,  and  readily  recovei-able  from  the  aqueous 
solution  by  simple  evaporation  on  the  water  bath.  Separations  may 
be  made  in  tebt  tubes.  Some  disadvantages  are,  however,  presented, 
and  these  are  obviated  in  an  apparatus,  devised  by  the  author,  of 
-which  illustrations  are  given.  B.  H.  B. 

Nitrogen  Content  of  Califomian  Bitumen.   By  S.  F.  Peckham 

{Amcr.  J.  Sci.j  [3],  48,  250— '255) —The  author  found  that  th^  oils 
from  the  tunnels  in  Wheeler's  Canon  on  the  sontli  side  of  tlie  Sulphur 
Mountain,  Ventura  Co.,  Caiitornia,  yielded  the  ioliowing  re^ulta  on 
analysis — 

11.  C.  N.  Total. 

11-82         86-93         1-11  9t>86 
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The  oil  of  the  Pico  Spring  contained  102  per  cent,  of  nitrogen,  and 
that  from  the  Canada  Laga  Spnug  1  08  per  cent. 

By  WMhin|f  a  diatillate  of  California  petoolenm  witli  dilate  sulpli* 
nrio  acid,  banc  oil  is  obtained,  demonstrating  the  animal  origin  of  the 
Litumens.  The  anthor  has  teated  all  of  the  varieties  of  bitumen 
found  ill  California,  from  the  most  fluid  petroleums  to  solid  asplialtum, 
and  has  invariably  observed  the  I'eaction  indicating  the  presence  of 
theae  compounds*  B.  H.  B. 

Katnnd  Ooonrrence  of  Humic  aolcL  Bj  G.  t.  Johk  (ZeU. 
Kry^,  Min^  23,  289;  from  Verh,  k,  k,  Qeol  BeiehtanH.,  1891,  64).-- 
At  the  outcrop  of  a  coal  seam  at  Theussau,  near  Falkenau,  in  Bohemia, 
a  carbonaceous  mass  was  mot  with  which  was  completely  soluble  in 
ammonia  nud  sodium  carbonate,  and  was  reprecipitated  on  the  addition 
of  hydrochloric  acid.    At  100*  OU'IiS  of  water  was  girea  off,  the 


residue  consisting  of — 

C.               H.  O.  Aib. 

o4i^8           401  39-98  0*40 

The  formula  was  thus  CmHmO««  B.  H.  B. 


Rumanite.  By  O.  Hki.m  (Zcif,  Kri/.<t.  .Ifm.,  23,  308—309;  from 
jSchrij'ttu  d.  naluij.  Gesell.  zu  Danzig^  7,  ±so.  4). — At  neveral  places 
in  Ronmania  an  amber-like  foasil  resin  occurs,  to  which  the  author 
^ives  the  name  of  I'umanite*  It  is  of  a  brownish-yellow  colour, 
transparent  to  tmnslucent,  much  fissured,  and  brittle.  It  has  a  con- 
choidal  fracture,  a  hardness  of  2^  to  3,  and  a  sp.  gr.  of  1*048  to  1*105. 
Its  composition  ia  as  follows. 

C.  H.  O.  S.  TotaL 

81- W        9-65         7-56         116         10(  no 

B.  H.  B. 

Dopplerite  from  Karkarala.  By  J.  A.  Amiioff  (Zrit.  KrysL 
Min.,  23,  275;  from  Trans,  iim.s.  Imp.  Min.  Snc,  28,  5U3— 50i).— 
This  mineral  gave  on  analysis  the  follow iiig  results. 

C.  H.  O.  S.  Aflh. 

55*36         6-50         34*82         0*52  2*80 

Its  sp.  gr.  is  1*13.  The  volatile  constitnente  amonnted  to  90*20  per 
cent.  On  heating  to  100*,  2*31  per  cent,  was  volatilised.  The  mineral 
occurs  in  the  form  of  a  thick  and  extensive  deposit  near  the  Alagnl 
maXt  lake.  B.  H.  B. 

Jamesonite  and  Plumbocaprite  from  Semipalatinsk.  By  J. 
A.  Antu*off  (Ztif.  Knjst.  Min.j  23, 275 — 276 ;  from  Trans.  Ross.  Imp. 
Min.  8oe.,  26,  527).— Analysis  of  jamesonite  (I)  and  of  plumbo- 
cuprite  (U),  from  the  Berwis  Mine,  in  the  province  of  Semipdatinsk, 
^ve  the  following  results. 

Cn.        Fe.      Fb.       Ag.        Sb.         8.        SiOf.  TotaL 
I.    —       —    63*61     —      23*44     12*54     —  99*59 
11.  69*42     0*71     9*58    0  07     trace     18*95     0*42  9915 

B.  H.  B. 


Digitized  by  Google 


458  ABSTHACTS  OF  OBSMIOAL  PAPERS. 

Argyrodite  and  a  New  Sulphostannate  of  Sliver  from  Bolivia. 
Bj  S.  L.  Pexfield  {Zeif.  KrysL  Min.,  23,  240— 248).— A  speeim,  n 
from  La  Fbs,  Bolma,  which  was  Bnpposed  to  be  arj^yrodite,  gaire,  on 
aaalyais,  the  following  maltB. 

S.  Sn.  Crt'.  Ag.       Zn  +  Fo.  Tutal. 

16-22      6-94       1-82       7410      021  91)21) 

In  tliis  compound,  tin  is,  inrr^oubtedlj,  isomorplinns  with  gerraa- 
uiaxu.  The  forainlft  ia  Ag6.(  8nGe)Se  or  4AgjS,(SnGe)Sj.  The  only 
salphostanuatt'b  hitheHo  known  to  occur  in  nature  arc  the  iii re- 
species  staniutef  CujS,FeS,SuS»; /raw ActVe,  5PbS,SbjS3,2SnSi ;  anJ 
j^umhottannite,  a  mineral  of  donhtfnl  compositioD.  As  the  Freiberg' 
argjrodite  has  been  shown  to  be  isometric,  and  as  the  name  canfieldite 
caDDot,  therefore,  be  applied  to  the  germanium  componod,  it  is  pro* 
posed  now  to  transfer  toe  name  to  the  isomorphons  tin  compound. 

B.  H.  B. 

Identity  of  Hydrofranklinite  and  Chalcophanite.  By  S.  L. 

PFNKiKLDand  D.  A.  Kreideu  (jTwer.  /.  *SV/.,  [3],  48. 141— 143).— The 
name  of  hydrofranklinite  was  given  hy  W.  T.  Roepjicr  to  a  8uppr»«e<i 
new  hydrous  oxide  uf  iron,  zinc,  and  manganese  from  Stirling  II  ill. 
New  Jersey.  The  original  chemical  examinatiou  was  never  ix>iu- 
pleted,  and  a  new  analysis  has  given  the  following  results. 

FeO.         ZnO.         MnO.  O.  H3O.        Insol.  Total. 

10-00      18-20      48-27      11-21       11-85      025  di^'SS 

The  composition  of  the  mineral  can  be  expressed  by  the  fonniila 
RMn,Os,2BLaO»  a  formula  identical  with  that  derived  by  Moore  11^ 
1875  for  chalcophanite.  B.  H.  B. 

Leadhillite  in  Missouri.  By  L.  V.  Pikssox  and  }{.  L.  Wku 
{Avur. ./.  Sn.,  [J],  48,  219 — 22r)).— The  rare  hydrated  sulphato-carbo« 
nate  of  lead  has  been  reported  from  but  three  localities  in  the  United 
States.  A  new  accan*ence  is  now  announced,  near  Granby,  Missouri. 
The  crystals  are  heiagonal  prisms  terminated  by  the  base,  the  colour 
vatyiog  froni  colourless  to  dear  sea-green.  Analysis  yielded  the 
following  results. 

80,.  CO,.  PbO.  HA  Total. 
7*33      814      S2'44      1-68  d9*59 

The  formula  is  thns  PbS0,.2PbC0*Pb(0H),,  corresponding  witk 
the  composition  suggested  by  Urotii.  B.  H.  B. 

Almiite  from  Colorado.  By  E.  B.  HufiLBiBT  {Amer.  J,  ^c«^ 
[S],  48, 180 — ldl).*-The  alunite  described  occurs  as  an  aggregate  of 
minute  crystals  filling  pockets  in  the  ore-body  of  the  KatioBai  Belle 
Mine,  Red  Mountain,  Ouray  Co.j  Colorado.  On  analysis^  the  miaesal 
yielded 

flO^.        AltOr       KgO.      KsaO.       H,0.       Iwch  Total. 
88'93      3903      4-26      4*41      13*35      0*50  100'4€^ 
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The  resnUs  agree  satiifiMStorily  with  tlie  commonlj  accepted  formula 
KAliSiOii,3H,0.  An  mtereeting  feature  w,  however,  the  large  per- 
oentege  of  sodt^  alnnite  having  nsnally  been  regarded  &a  a  potash 
oompotind  only.  Another  intei'esting  feature  is  the  insolubility  of 
the  mineral  in  hydrochloric  acid.  B.  H.  B. 

Magnetostibian,  a  New  Antimony  Mineral.  By  L.  J.  Igel^ 
BTBox  (Zeii,  Kffit.  Jftn.,  23, 212— 214).— In  appearance,  thie  mineral^ 
which  was  Ibnnd  at  the  Sjd  mine,  resembles  magnetite  and  jacoheite. 
It  differs,  however,  from  them  in  being  transparent  with  blood-red 
colour  under  the  microscope.  It  occurs  in  the  form  of  grain.s  in 
limestone.  After  the  impurities  hn>\  been  removed,  themagnetostibiaa 
ga?e,  on  analysis,  the  folIowing^  results. 

SbiOj.      A^-O,.       FeO.         MnO.  Ft,0,. 

9da      1-54      1716      5911  12'^ 

The  formula  may  be  expressed  thas  (liInO,FeO)M,SbtO».  The  namo 
of  magnetoBtibian  has  been  selected  for  this  mineral  to  indicate  ita 
Tuagnetie  properties,  its  similarity  to  magnetite  and  its  percent nn>e  of 
antimony.  B.  H.  B. 

Humite  free  from  Fluorine.  By  P.  jAXNA.scii  and  J.  Locke. 
(Zeit.  antn-g.  Ohem.,  7,  92 — 95). — Schafer  found  in  serpentine  from 
the  Allalinbom,  Switierland,  two  minenils,  one  browntsh-yellow  and 
monodinic,  the  other  colourless,  which  from  their  optical  charactera 
are  evidently  hnraites.  Both  were  free  from  fluorine.  The  brown 
mineral  gave  analytical  results  agreeing  with  the  formula 

Mg.(Mg-OH),(SiO«);i. . 

The  colonrless  mineral  could  not  be  obtained  quite  free  from  ini[)tn-ity^ 
bnt  appears  to  have  the  formula  Mg)(Mg*OH)sSiaOif.       L.  T.  T. 

Constitution  of  the  Zeolites.  T?y  F.  W.  Ci,ai;kk  (Ampr.  J.  Set., 
[3], 48,  187 — 1SK3).  —  Theobvious  reialionsLip  of  many  zeolites  to  the 
felspars  iias  long  been  recognined  as  a  pix>bable  key  to  tlieir  constitu- 
tion, bnt  hitherto  no  systematic  theory  of  the  connection  between 
the  two  groups  has  been  j>nt  forward.  This  has  now  been  developed 
by  the  author,  and  a  preliminary  statement  of  the  conclusions  reached 
is  l^ven.  The  complex  aluminous  silicates  are  regarded  as  generally 
being  substitution  derivatives  of  simple  nonrjal  snlt'--,  htuI  the  acid 
i*adich's  Si(  ^  and  SijOg  are  regarded  as  Ixnnt;  muiujiily  replnceable. 
From  the  a i bite  anil  unorthite  formulai  given  by  the  author,  those  of 
many  zeolites  are  easily  derived,  providing  that  the  assuuiption  in 
made  that  the  soda  salt  may  be  replaced  by  its  ei^nivalent  ortho-com«^ 
pound,  and  the  calcium  salt  by  the  corresponding  trisilicate.  All 
water  in  the  zeolites  beinsr  regarded  as  water  of  crystallisation,  and 
the  groups  Si04  nntl  SiaOH  hcin^r  represented  hy  the  general  symbol 
X-  the  CTcater  TKimher  of  the  iinnienils  under  consideration  easily^ 
fall  into  two  groups,  having  the  following  generalised  formula. 

I.  A1«X,1V,  fiA(|,  and  AljX.R,',  "Aq. 
II.  Al^XtBu ,  nAq,  and  AlfXaB^',  i»Aq. 
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The  two  groups  remain  in  tlite  form,  lioweTer,  only  so  lon^  as 
water  is  ignored ;  for  when  the  latter  is  regarded  as  partly  oonstxtn^ 
4ional,  several  members  of  the  first  series  must  be  transferred  to  the 
■second.  B.  iL  B. 

MicrocUne  and  Hornblende  from  Durbach.  iij  A.  Swek 
{Zeit.  Krysf.  Mm.,  23,  291 ;  from  MitOieil,  Qrotsk,  bad.  GeoL  Lcuuh- 
wnst.,  2,  233). — ^In  the  normal  granitite  of  Burbacb,  in  the  nortli  ol 
the  Black  Forest,  small  crystals  of  microcUne  (I)  occur,  containing^  a 
little  albite.  From  the  Durbach  mica-syenite,  pure  material  of 
blackisb-rrreon  lioriibleTide  (Il),of  sp.  gr.  2"94  to  2  90  was  isolated  by 
•means  of  Klein's  solution.    The  analytical  resalts  were  as  follows. 

S'iO.,.    AbO,.  Tc^O^  FoO.     CaO.     MgO.    KjO.    Na^O.  HjO.  Tolnb 
I.  64-53  19*14  trace    —      0  44      —    12  40    2*89  0  34    !'n  74 
il.  64'89   l  oO   5-06    7  46   12  08   lU  Ul   0  38   0  37  272  luu  47 

B.  H.  B. 

Analyses  of  Hornblende.  By  A.  Brunlechner  {Zeit.  Kry»t.  Mtn.^ 
'23,  292 — 293). — Analyses  of  hornblende  from  hornblende- eclogite 
from  Semlach  (I),  from  LdUing  (II),  and  from  Wdlch  (HI),  in 
«Carinthia,  gave  the  following  lesnits. 

SiOj.       AljO^.      F0...O3.      :MuO.      CaO.       MpO.  Total. 
I.  48-80     14-45     16-77     1  14     11-26     0-43  92-85 
IL  45*66  17*44     1*44     10*27     4*52  94*21 

III,  47*02     11*79     17*20    0*70     14*56     0  77     92  04 

B.  H.  B. 

Bauxite  f^om  the  Vogelsberg.  By  A.  Likbrich  (Zeit.  Ktyst, 
Min.f  23,  296). — Bauxite  occurs  in  large  quantities  at  the  Vogela* 
berg  as  an  alteration  product  ot  pi agioclase- basalt.    The  author  gives 

the  following  analyses,  o!  ljuuxite  : — I,  a  crystalline  variety  from 
G rabeiiteich  ;  II,  an  amorphous  variety  from  the  Sehiiferiiiig  mine 
•neai"  Lich  ;  and  111,  an  amor|)hous  variety  from  the  Fimewald.  miae. 

SiOo.      AI2O3.     Te.Oy     Ti(\>.     CuO.      MgO.      HjO.  Total. 
I.  l  ib     50  92     i:)-70     3-20     0-80     0-16     28  60  luO-48 
II.  2*78     50-52     13  09     3  08     1  66     tmce     27  12  9915 
III.  4-92     5310     10-62    2  80    0  62     trace     27-80    99  86 

B.  H.  B. 

8«rloil«  flrom  Tetseheii.  By  K.  Hibsch  {ZeiL  KryH,  Miu.,  23, 
290;  from  Jakrh.  h,  k.  Qeol  Betduanst,,  41,  235).— Sericite  (sp. 
gr.  2*88),  from  the  sericite-gneiss  on  the  right  bank  of  the  Elbe,  near 
Tetsohen,  isolated  by  means  of  potassium  mercnry  iodide  solution, 
igaye,  on  analysis,  the  following  results. 

mOf.    AlaOj.  FciOb.  GdO.  MgO.  KjQ.  Nttgp.  H,0.  Total. 
47*97  35  95   313  0*55  0*25  8*58  0*54   4*53  101*50 

B.  H.  B. 

Analysis  of  Garnet.  By  W.  Mullkb  (Zeit.  Kryat.  3/m.,  23, 
292  ;  from  Zeit.  Deutsch.  GeoL  (!>  s.^  43,  730). — Garnet  crystals,  of  a 
blood-red  colour,  from  the  contact-metamorphosed  raica-sehist  of  the 
Schneekoppe,  were  found  to  have  the  following  composition. 
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BiOf,  AI-A-  ^^-0^.  Fi^O.  MiiO.  CnO. 
34*54      22*20      709      3274      2*32  1-33 

B.  H.  B. 

Rocks  BXid  Minerals  flrom  the  Island  of  Rhodes.  By  H.  r. 
Y()VLLOs(Zeif.  Kryst.  Miu.,  23,  293— 2U1;  frum  Sttznngber.  k.  k\  Akad. 
Wlss.  Wien.^  100,  144). — Tho  author  ^ivea  descriptions  and  analyses 
of  felspar  from  the  nralite  gabbvD  of  Rhoino^  and  from  the  jlyschot 
Sklipio.  To  the  same  B^ogioal  horizon  belong  asbestos-like  schists, 
of  Which  three  varieties  are  described.  In  cutielusion,  ho  describes 
an  asbestos- like  variety  of  irlnarophane,  in  which  tho  LToater  portion 
of  tho  AUSiaOn  is  replaced  bj  Jb'esSiaOs.  For  this,  he  proposes  the* 
name  of  i  hodusite,  B.  H.  B. 


Nepheline-syenite  of  Dungannon,  Ontario.  By  B.  J.  llARKiNti- 
Tox  (Amer.  J.  Set.,  [3],  48, 16 — 18). — remarkable  mass  of  nephcline- 
syenite  has  been  discovered  at  Dnngannon,  Hastings  Co.,  Ontario. 
The  rock  is  coarse  in  texture,  and  iodividnals  of  nepheline  (Analysts  I), 
as  much  ns  2^  feet  in  diameter,  have  been  observed.  SodalitO' 
(Analj'sis  II)  was  foaiul  in  the  foi'm  of  veins,  streaks,  anti  iiTeji^nlar 
masses  in  the  rock,  and  tlie  sodalite  i^,  in  places,  tmversed  by  little 
veins  of  a  white  and  i-eddisli  niineial,  which  proves  to  ))<>  orthoclas© 
(Analysis  III).  The  felspar  of  the  nepheline  syenite  being  entirely 
plagioclase,  the  occurrence  of  orthoelaae  as  a  soondary  mineral  in  the 
Bodalite  is  of  special  interest.  The  following  are  [  the  analyticaf 
results. 

SiOj.       AhOa-     FcjOj.     FeO.      CaO.     MgO.     KjO.  No-O. 

I.  43  51     33  78     o  is      —     0*16   trace    5'40  16*94 
n.  »6-58    31-05     —      0-20     —      —     0-79  24'81 
III.  6a*00     18*93     0-59      ^     0*08    0  09  12  08  3*67 

Losa  on 

H3O.  SOs.  CI.  InioL  ignition. 

I.  —  —  —  0-40 

II.  0-27         012         6*88         0*80  ~ 
111.  ^  —  —  100 

B.  H, 
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Respiratory  Bxohange  in  Cold  Blooded  Animals.   By  TI.  ^f. 

Veknox  (/.  Physiol,  17,  277— 292).— Observations  made  on  frogs  by 
the  use  of  the  I'emhrey-Haldaue  apparatus,  showed  :  — 

The  evolution  of  carbonic  anhydride  in  intact  frogn,  on  gradual 
w  ai  ming»  varies  within  narrow  limits  from  2"  np  to  17*5%  bnt  abovo 
this  point  it  increases  rapidly  with  the  temperatnre.   On  cooling,  it,. 


Digitized  by 


4ft2  ABSTftiLOIS  OF  CHBMIOAL  PAP£RS. 

an  a  rule,  becomes  nearly  constant  from  about  17  5^  to  12  5*  or  10^, 
and  then  decreases  uniformly  with  the  tomperatare. 

In  cnrarised  frogs,  and  frogs  with  their  bulb  injared,  the  dischai^ 
of  carbonio  anhydride  increases  uniformly  with  the  temperatnre* 

li  frogs  are  warmed  and  cooled  rapidly  several  times,  the  curves  of 
carbonic  anhydride  evolution  subsoqnontly  obtainorl  are  either  per- 
fectly uniform  or  show  abnorniiiUy  marked  changea  at  varying*  tem- 
peratures, Ti»e  curves  do  not  become  normal  again  for  several  days 
after. 

ilic  respiratory  (jnotiont  of  winter  frogs  in  which  the  bnlb  has  not 
been  injured  is  about  0'63 ;  that  of  frogs  with  the  bnlb  injured  about 
0*45 ;  and  that  of  curarised  frogs,  and  frogs  subjected  to  rapid  tem- 
perature changes  about  0*5.  W.  D.  H. 

The  Action  of  Different  Acids  on  Gastric  Digestion.  By 
M.  Haun  (  V^irclww'n  ArcJuOf  137,  o97 — 604). — Various  forma  of  pro- 
te'id  were  digested  with  the  usual  mixture  of  pepsin  and  hydrochlorie 
acid.  In  other  experiments,  equivalent  quantities  of  other  acids, 
organic  and  inorganic,  were  substituted  for  the  hydrochloric  acid, 
flydrochloric  acid  is  the  most  eflScient  acid,  then  comes  nitric,  sulph- 
uric, and  phosphoric  acids  in  the  order  named,  if  the  albumin  is  in 
solution.  If,  however,  tibnii  is  used,  })]u).sphoric  acid  is  Ijettcr  than 
sulphuric  ;  aud,  for  several  reasons,  phosphoric  acid  is  recommended 
as  the  best  substitute  for  hydrochloric  acid.  The  organic  acids  have 
much  less  power ;  tartaric,  oxalic,  and  citric  acids  appear  to  be  the 
best :  acetic  acid  is  very  feeble.   Boric  acid  has  no  action  at  all. 

W.  D.  H. 

Proteolysis  of  Crystallised  Globulin.  By  R.  II.  Chitti-m  kn  and 
L.  B.  Mendel  (/.  Phy^iuL,  17,  48—80). — This  is  au  aecuuat  of  a  re- 
newed examination  oi  the  products  of  the  action  of  pepsin  hydrochloric 
*w}id.  The  proteid  selected  was  crystallised  globulin  or  vitellin  from 
hemp  seed.  The  paper  gives  an  account  of  two  digestions,  one  of  which 
"waa  continued  for  three,  and  the  other  for  ten  days.  The  products  of 
the  digestion  were  carefully  separated  from  one  another  and  analysed  ; 
their  reactions  are  exhaustively  described,  inchidin;,^  their  specific 
rotatory  j)owcr.  In  separating  proteoses  from  j)eptone,  the  difficulties 
of  manipulation  are  recognised,  and,  8o  far  as  at  present  possible, 
obviated.  Tike  investigation  lends,  however,  no  support  to  Pekel* 
baring's  suggestion  that  peptone  is  merely  a  portion  of  nnpredpitated 
proteose;  whilst  it  is  in  a(  u-danoe  with  Kiihne's  view  that  it  is  a 
-definite,  well-characterised  substance.  Its  amount  increases,  and 
that  of  proteose  diminishes,  as  digestion  pr«\<2:resses,  but  a  digestion 
in  Avliic.h  all  proteose  has  ))een  converted  into  |H'ptone  lias  not  yet 
been  obtained.  The  progressive  changes  from  primary  pi-oteose  to 
dent^nj-proteoso  aud  peptcme  are  most  prominent  in  tlie  early  stages 
ol  digestion ;  the  disappearance  of  deutero-proteose  and  the  formation 
of  peptone  is  subsequently  a  very  gradual  process. 

In  the  proteolytic  process,  at  least  four  products  of  hydration  and 
•cleavage  are  easily  recognisable,  namely,  piT)to  proteose,  hetero- 
IKToteose,  deutero-proteose,  and  peptone.    The  examination  oi  tho 
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percentage  compomttoa  of  these  enbstaBces  ahows  a  gmdaal  and  pro. 
gveBsive  falliBs:  off  of  carbon  as  digestion  progiesses.  Bat  the  tables 
given  sbow  another  very  noticeable  feature,  and  that  is  that  the 

percentage  composition  of  the  indiridual  proteoses  difToT-s  in  the  two 
digestions;  the  substance  called  proto-viteliose,  for  iustanco,  in  the 
digestion  carried  on  for  three  days,  cannot  be  the  same  a.s  dial  with 
the  same  name  iu  the  digestion  carried  on  for  the  ten  days,  althoufi^h 
both  give  the  same  reactions,  speoific  rotation  alone  excepted.  The 
authors  protest  that  this  cannot  be  duo  to  analytical  errors,  and  state 
that  other  prote'ids,  egg  albumin,  for  instance,  give  similar  resalta. 
The  explanation  advanced  is  that  the  four  substances  named  meralj 
represent  the  inuiTi  steps  in  the  hydration  process,  but  that  thero  are 
fuT-thfr  links  in  the  chain  mixed  with  these  which  cannot  at  present 
1)1'  separated,  aud  which  manifest  the  same  general  chemical  beha- 
viour. W.  D.  H. 

Nntritiye  Value  of  Sugar.  By  N.  Zuntz  (Chem.  Centr.,  1894^  i, 
691—692;  from  Zeil,  Ver.  Eubentw^^  18^4,       71)  .— By  cansinga 

<log  to  monnt  conf  innonsly  a  plane  inclined  at  10°  to  the  horizon,  and 
analvsinfj  fho  expired  air,  it  is  possible  to  cHlenlatc  t!ie  amonnt  of 
oxygen  used  per  kilogram-metre  of  work  done,  and  also  the  quantity 
of  heat  produced  by  tlie  couibustiou  in  which  this  oxygen  took  part. 
The  amoont  of  oxygen  used  per  kiIogram*metre  of  work  done  was 
foond  to  be,  for  a  diet  o£  lean  meat,  0*57  c.o.  (2*58  Gal.) ;  feU^  0*53  cc 
(2*43  Cal.)  ;  canesngarfO'b4  cc.  (2*58  C^K).  Sugar,  fat,  and  lean  meat 
Lave  thns  about  the  same  power  of  enabling  physical  exertion  to  be 
.snstained.  ^J'he  efficiency  of  the  animal  body,  considered  as  a  mnchine, 
was  found  to  be  aboat  one-third,  whereas  with  steani-oupinos  only 
<ine-twentieth  to  oue-hfth  of  the  energy  of  the  fuel  is  obuuned  as 
mechanical  work.  C.  F.  B. 

Preflenoe  of  Hydrogen  and  Methane  In  the  Reaidaal  Nitrogen 

from  Blood.  By  L.  dk  Saint  Martin  {Compt  rend.,  119,  83—85). — 
The  residual  nitro|n^en  from  the  blood  of  an  ox  was  found  to  contain 
hydrogen  auiiinnting  to  0  41 — 0'ft\-  v.c,  and  methane  amounting  to 
0  (j8— 0-69  cc.  per  1,000  cc.  of  dehbrinated  blood.  C.  H.  B. 

Kn«ileo4dbiunln8  and  XntraTaaenlar  Coagulation.  By  W.  D. 
Hallibubton  and  T.  G.  Bkodib  (/.  Physiol.,  17,  135—178). — A.  large 
immbcr  of  experiments  on  rabbits  are  recorded,  and  the  general  pro- 
perties of  nucleo-albarains  prepared  from  nnmerous  tissues  and  organs 

ai*e  given.    The  general  conclnsions  drawn  are  tho  following  : — 

1.  There  ai*e  two  methods  of  ijri'parincf  nnrlt'o-albntnin  from  organs  : 
(1)  Wooidridge's  acetic  acid  method,  and  ("J)  a  new  niothod,  consist- 
ing lu  the  alternate  ti-eatmeut  of  the  tiuely-mineed  organ  or  tissue 
with  sodium  chloride  and  water,  for  details  of  which  the  reader  is  re- 
ferred to  the  original  paper. 

2.  The  mateinal  obtained  by  both  methods  from  the  same  organ  is 
the  same  in  (I)  general  proteid  reactions,  which  closely,  resemble 
those  of  the  globnlins;  (2)  percentage  of  phosphorus;  and  (3) 
physiological  action,  that  is,  the  production  of  intravascular  coagula- 
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lion  ;  death  is  due  to  cessation  of  respiration,  primarily  caused,  prol> 
ably,  in  ihe  respiratory  centre. 

3.  The  iiao1eo*albiiiniii8  obtainabte  from  yarlous  organs  differ  in 
some  minor  points,  the  most  important  beini^  the  amount  of  nuclein 
(as  evidenced  by  phosphoras  estimation)  in  conibination  with  the 
proteid . 

4.  The  s  liaiu  carbonato  used  as  a  solvent  for  these  substanoes 
does  not  produce  thronibo.si.s. 

5.  Protagoii,  the  most  abandaut  inaptiiitj  in  these  preparations,  is 
also  not  responsible  for  the  intravaeeular  clotting. 

6.  These  nnoleo-albnmins  do  not  accelerate  the  coagulation  of 
extravascular  (dilute  salted)  plasma,  and  so  contrai^t  very  forcibly 
with  fibrin-ferment.  The  differences  between  fibrin-ferment  and 
nncleo-albimiin  are  so  striking  that  they  are  possibly  (lifff^T>*nt  sub- 
stnTK  os,  ench,  however,  capable  of  producing  fibrin  under  appropriate 
conditioiKs. 

7.  Experiments  with  "peptone'*  and  leech  extract  confirm  the 
hypothesis  of  Pekelhai-ing  that  these  snbstances  hinder  coagulation 
on  acconnt  of  their  affinity  for  calcium. 

8.  Babbits  do  not  show  Wooldridge's  "  negative  phase  "  of  coagn- 
lation,  but  the  expenments  recorded,  foj^ether  with  those  of  C.  J 
Mai'tin  (this  vol.,  ii,  58),  lend  no  su])port  to  the  theory  of  Wrifrht  and 
Lilienfcld  that  this  "negative  phase"  is  j)rodaced  by  the  splittiDg 
off  of  a  peptone-like  substance  from  the  iiueleo-albumiii. 

9.  Typical  intravascular  coagulation  did  not,  however,  always 
occnr,  and  the  principal  sources  of  failare  are  foar  in  number. 

10.  The  first  of  these  relates  to  idiosyncrasies  in  the  rabbit  tribe, 
albinos  being  very  resistant  to  the  action  of  nucleo-albumin. 

11.  The  second  is  due  to  the  keeping  of  tlie  nncli-o-albamin  too 
long  either  in  contact  with  the  acid  or  witli  the  alkali  carbonate 
used  in  its  preparation. 

12.  The  thiid  is  the  too  rapid  preparation  of  the  material.  A 
fresh  thymus  yields  to  iM)dinm  carbonate  a  nucleo*aIbamin  which  is 
inactive,  and  probably  is  a  symogen  of  the  active  sabstance.  A  thymns 
which  has  been  allowed  to  decompose  slightly,  or  in  which  its  cellular 
atomctnre  has  been  thorougldy  desti*oyed  by  grinding  up  with  sand, 
if  treated  for  a  fv.w  h<mrs  with  dilate  acetic  acid  yields  nucleo-aibamin 
active  in  prodncini.;-  thrombosis. 

13.  The  fourth  is  due  to  atteui])ts  to  ]>urifv  the  material  t<K> 
thoroughly.  Frequent  alternute  treatment  wiiii  acetic  acid  auU 
sodinm  carbonate,  or  with  sodinm  chloride  and  water,  produces  not 
only  a  substance  which  is  inactive  physiolofrically,  but  also  one  which 
is  chemically  different  from  the  original.  The  chemical  cliantro  is  not 
the  same  in  the  twoca.ses.  Repetition  of  the  sodium  chloride  method 
of  ]i!-eparation  cnnses  a  fall  in  tlie  percontnL''^  f>f  pboaphorus,  due  to 
removal  of  nucleiii,  and  a  rise  in  the  atnouiit  ot  ash,  of  which,  how« 
ever,  sodiuni  chlonde  it.««'lf  forms  a  constant  bnt  insigiuHcant 
fraction.  Itepetition  of  the  acetic  acid  method  causes  either  no 
change  in  the  proportion  of  phosphorns,  or  more  frequently  a  rise 
due  to  removal  of  the  proteid  constituent  of  the  nucleo-albumin. 
These  statements  are  illustrated  by  tables  of  analyses. 
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14.  Solutions  of  uacleo-albuDiia  destroy  the  blood  corpuscles,  espe- 
cUlly  the  maltinncloated  white  ones ;  thia,  however,  is  largely  due  to 
their  alkaliiiity,  and  will  not  explain  the  thrombosis  produced.  Other 
lencoljtic  agents  will  not  produce  tbxombosia,  even  when  calcium 
chloride  is  injected  aR  well,  and  the  experiments  performed  in  this 
direction  have  entirely  failed  to  confirm  Lowit'a  work  on  this  qnestion. 

W.  D.  H. 

Proteids  of  Red  Marrow.  By  J.  H.  Forrest  (J  Vhy^uol.^  17, 
174 — 176). — In  the  thymus  and  lymphatic  glands  are  larjr,'o  collec- 
tions of  non-eoainophile  cells,  and  these  yield  nucleo-albatnin  active 
in  producing  thrombosis  (see  preceding  abstract),  lu  the  red  marrow 
is  a  collection  of  cells  which  are  mostly  cosinophile,  the  grannies  of 
which  give  microchemically  the  reaction  for  phosphorus  introdaced 
byLilienfeld  and  Monti  (Sherrington,  Troc.  Roy.  Soc,  55,  161).  It 
vas  judged  necessary  to  investigate  the  proteids  of  red  marrow 
macrocheraically.  The  results  obtained  did  not  show  any  difference 
from  those  obtained  from  the  thymus.  The  principal  proteid  ob- 
tained is  nucleo-albuiiiiii,  which  can  be  prtpared  by  both  methods 
(see  preceding  abstract).  It  causes  intravascular  clotting,  and  is 
preceded  in  the  cells  by  something  resembling  a  zymogen.  In  addi- 
tion to  this,  there  is  a  globnlin  coagnlated  by  heating  at  47—^0% 
traces  of  an  albumin  and  of  hssmogTobin,  bnt  proteose  and  peptone 
are  absent.  The  estimation  of  phosphorns  in  the  nnoleo-albumin  was 
not  performed.  W.  D.  U. 

Oxalates  and  Muscle  Rigor.  By  F.  S.  Lockk  (J.  Fhysiol.,  17, 
293 — 295).' — The  exposure  of  frog's  muscle  to  solutions  of  sodium 
oxalate  does  not  prevent  the  occurrence  of  rigor  moriiSf  nor  altogether 
abolish  the  irritability  of  the  tissue.  From  this,  the  conclusion  is 
drawn,  not  that  calcium  is  unnecessary  in  these  processes,  bnt  rather 
that  it  is  held  by  the  tissue  so  firmly  that  oxalate  does  not  remove  it. 

W.  D.  H. 

The  Vitreous  and  Aqueous  Humors.  By  W.  Pautz  {Z,.  it.  BioLy 
31,  212 — 243). — The  paper  rplnfps  specially  to  tlie  question  whether 
the  aqueous  and  vitreous  humors  of  the  eye  contain  uren,  dextrose, 
and  sarcolactic  acid  or  not.  Urea  was  iuuud  in  the  vitrcuti.s  humor 
(0*051  per  cent.)  and  in  the  aqueous  humor  of  the  ox.  Dextrose  was 
fonnd  in  both  hamors.  The  possibility  that  aqneons  humor  contains 
another  reducing  substance  in  addition  was  not  investigated.  The 
vitreous  humor  contains  sarcolaciio  acid,  or,  more  probably,  salts  of 
the  acid.  The  aqucons  humor  contains  the  same  substance,  but  the 
quantity  obtained  was  too  small  to  admit  oi  a  complete  analysis. 

W.  D,  H. 

Succmic  acid.  By  F.  BLrMrxTHAi,  {Virrlt^^r's  Archir,  137, 
5^]9 — o08). — The  best  method  for  tlie  isolation  of  surrinie  acid  in  its 
extniction  by  means  of  ether  contaiuuig  alcohol.  The  puntication  of 
the  product  obtained  by  evaporating  the  solvent^  varies  under  certain 
circumstances,  treated  at  length  in  the  paper.  Admixtures  due  to 
putrefaction  can  be  obviated  by  fractional  acidifying  the  extracting 
reagent. 

VOL.  LXTi.  ii.  96 
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Saoeinic  acid  is  »  product  of  tbe  vital  actlTiiy  of  different  mioro- 
organiBms,  and  can  be  formed  bj  thcRo  from  carbobydratoa,  Iroiii 

substances  allied  to  carboliyd rates,  and  from  albumin.  Its  quantity 
in  the  last-named  case  is  dependent  on  the  alkalinity  of  the  mixture. 

Tbe  organs  obtained  in  tho  physiologically  fresh  condition  contain 
jio  snocinic  acid.  When  it  in  iuund  in  them,  it  is  a  post-ttiortem  pro< 
dnct.  .  It  is,  therefore,  not  a  metabolic  prodnct  of  animal  cells,  but  of 
mioKKoif^anisms. 

]Milk,  on  Rtanding  for  montbs  in  an  acid  condition,  contains  the 
acid.  Bscteriological  investigation  of  such  milk  reveals  tbe  presence 
of  (among  others)  short,  rod-like  microbes,  which  liqnefj  gelatin, 
forming  there  round,  sharply-limited  colonies.  Infection  of  other 
milk  with  a  culture  of  these,  leads,  in  a  few  daje,  to  the  formation  of 
succinic  acid.  W,  D.  H, 

Formation  of  Sulphuric  acid  in  the  OrganisnL   By  E.  Sal- 

KO wsKi  (  Vtrchow't  Archivy  137, 38 1 — 384) . — Pol emical.  It  is  pointed 
out  that  E.  Banmanii,in  making  alwtracts  of  the  papers  of  the  author 
and  his  assistants,  has  misunderstood  or  misinterpreted  his  views  on 
the  subject,  W.  D.  H, 

BUe  Figments.  Bj  A.  Jollbs  (Pfluget^t  Arehiv,  57,  1—^7).— 
Pare  bilirubin  is,  in  time, completely  converted  into  biliverdin  by  the 
nse  of  a  dilute  eolation  of  iodine  in  alcohol  (N/100).  A  similar 
oxidation  orpurs  more  rapidly  by  using  Hiibl's  iodine  solution  of  the 
same  strength.    The  reaction  may  be  denoted  by  the  equation; 

This  fact  may  be  utilised  for  the  estimation  of  Inlirabtn  titrimetric- 
ally.  The  requisites  are  (1)  centinormal  iodine  solntion  in  alcohol, 
(2)  centinormal  solution  of  sodium  thiosnlphate,  and  (3)  freshly-pre- 
pared starch  solution.  The  end  reaction,  namely,  the  characteristic 
colour  and  spectrum  of  biliverdin,  is  not  seen  until  the  bilirubin  is 
completely  chau<red  into  biliverdin.  The  characteristic  J?pectrnm  of 
bilirubin  i«  a  dark  band  between  D  and  E  (\8  8  to  91),  and  a 
complete  absorption  of  light  beyond  X4*9  and  11  in  each  direetioo. 
Bilirerdin  shows  two  bands,  one  before  the  D  line,  the  other  after 
(X7*l  to  8*1,  and  8*9  to  91),  and  a  complete  absoiption  of  light 
beyond  6*4  and  14  in  each  direction.  1  c.c.  of  centinormal  iodine 
solution  =  0*00127  gram  iodine  =  0'tK)144  gram  bilirubin. 

The  percentage  of  bilirubin  in  ox-bile  varies  from  0*0-4  to  0  027. 
The  quantity  of  biliverdin  is  very  much  less,  in  spite  of  the  green 
colour  of  the  fresh  bile.  The  specimens  examined  were  found 
to  -be  elightly  acid.  Saponifiable  substances  were  only  present  in 
minimal  quantities.  Pig's  bile  contains  from  0*051  to  0*206  per  cent, 
of  bilirubin.  It  is  richer  in  nrobilin  and  is  more  viscid  than  oz-hile. 
It  also  contains  a  red  pigment  of  uncertain  nature,  soluble  in  acid 
amylio  alcohol.  It  is  slii^htly  acid,  rather  more  so  than  ox-bile. 
Saponi liable  su instances  are  absoiutely  small  in  amount,  but  relatively 
thrice  as  abundant  as  iu  ox-bile.  Dog's  bile  aud  human  bile  are  al^a 
bl  igii  I    acid.  Human  bile  contains  0*154  to 0*262  per  cent,  of  Inlimbin. 
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Tlio  at-iditj  and  amount  of  saponifiable  snbstance  were  j^reatcr  in  the 
specimens  of  human  bile  examined  than  in  those  of  the  lower  animals. 

W.  D.  H. 

OlycerophOBplloric  acid.  By  K.  Bulow  (Pflugers  Arckiv,  57, 
S9 — 92). — The  amount  of  glycerophosphoric  acid  was  determined  in 
u  flo'j''s  urine  by  first  precipitating^  the  phosphates,  then  evaporating" 
the  tiltrate  nearly  to  dryness  with  hj-drochloric  acid ;  the  phosphate 
so  formed  was  then  estimated.  The  amount  averaged  000619  per 
diem.  It  was  very  slightly  increased  by  the  administration  of  glycero- 
phosphates, either  by  the  moath  or  BabcQtaaeonslj,  and  not  at  all 
mcreased  by  salol.  It  thua  appears  that  the  gljceiophoBphorio  acid 
obtained  from  the  lecithin  of  the  food,  or  given  as  snch,  is,  in  great 
measure,  destroyed  in  tlie  organism  ;  only  traces  pass  out  unchanged. 
The  experiments  with  salol  show  that  phosphoric  acid  does  not,  like 
sulphuric  acid,  form  ethereal  hydrogen  salts  with  phenol.like  sub* 
stances.  W.  D.  H. 

FliTdolotf  eal  Actton  of  certain  Beiivrntlves  of  Benzaldehyde. 

By  K.  BOlow  (PJluger's  Archiv,  57,  93— 96).— The  four  sabatanoes 
investigated — bydrobenzamide,  benzylidenediformamide,  bensylidene- 
diacetamide,  and  benzylidenedinrei do— agree  in  that  they  are  all 
easily  broken  up  into  their  components  by  dilute  cold  mineml  acids. 

Hytlrobenzamide  led,  in  dogs  and  rabbits,  to  the  appearance  of 
bippuric  aoid  in  the  urine.  There  were  also  symptoms  of  acid 
poisoning,  which,  in  rabbits,  proved  fatal. 

BensjHdenediacetaraide  was  given  to  a  dog.  The  greatw  part 
appeared  as  snob  in  the  urine.  Hippnric  acid  was  not  preaent,  and 
ethereal  hydrogen  sulphates  were  not  increased. 

Benzylidenediformamide  is  mnre  onsily  decomposed  than  the  pre- 
ceding drug,  both  within  and  without  tbu  body.  Tiie  decomposition 
that  occurs  within  the  body  is  not,  however,  very  great,  there  unly 
being  in  the  nrine  a  small  amonnt  of  hippnrio  acid.  Ethereal  hydro- 
gen sulphates  were  nnchanged. 

Benzylidenediurelde  was  easily  split  in  the  body  inf  >  urea  and 
l)enzaldehyde,  the  laif  er  passing  ont  in  the  urine  as  hippurio  acid. 

Otiier  bcnzaldehy de-derivatives  fnmnrin,  methylamnvin,  lophin) 
wei  t'  investigated.  The  two  hrst  produced  loss  of  appetite  and  sick- 
ness, and  amarin  produced  convulsions  also.  Lophin  had  no  such 
action.    Xo  details  are  given  of  the  nrine.  W.  D.  H. 

Physiological  Action  of  Pyridine.  By  T.  L.  Bftuirroir  and  P. 
W.  TlTNNiCLtFFE  {J,  PhysioLf  17,  272—276). — From  experiments  on 
frog's,  gninca-pigs,  and  rabbits,  the  following  conclusions  are  drawn. 

1.  Pyridine  is  not,  as  compai'ed  with  its  derivatives,  an  active 
poison  ;  it  would  hai  dly  be  expected  to  be  so,  dpriori,  as  it  is  an  ex- 
ceedingly stable  substance. 

2.  Its  aotion  is  almost  confined  to  the  sensory  part  of  the  nenrons 
•aystem.  In  small  doses  it  has  a  stimulating,  in  large  doses  a  direct 
jparalysittg  action  on  the  cardiac  muscle*  W.  D.  H. 
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Piperazine.  Bjr  Biesenthal  {Virchow*t  Arekiv,  137,  .51—77).— 
Piperazine  is  here  extolled  as  a  drag  in  goat  and  allied  manifestationB 
of  tlie  nrio  acid  diathesis.  It  is  stated  to  possesB  a  powerful  solrent 
action  on  arte  acid  deposits  and  calcali.  W.  D.  H. 

Phloridzin  Diabetes.  By  P.  A.  Levene  (/.  Thysiol,  17,  259— 
271). — Some  obeerrers  think  that  phloridsin  glycosnrta  is  the  result 
of  a  simple  elimination  of  sugar  ftom  the  organism  by  the  kidneys ; 

others  see  in  it  an  excessive  formation  of  glncose.  The  first  base 
their  view  on  the  sHir^it  docrpase  of  siig^r  in  the  hloocl  after  the 
injection  of  the  drag,  and  on  the  fact  tluit  nfter  tlie  extirpation  of  the 
kidneys  tlie  (|aantity  of  suL'ar  in  the  blood  is  soniewhat  increased  in 
some  cRses.  But  no  one  hiis  succeeded  in  establishing  a  fixed  relation 
between  the  quantity  of  sugar  in  the  blood  and  the  sngar  eliminated. 
In  the  present  research  on  dogs,  a  decrease  of  sngar  in  the  blood  was 
noted  in  some  experiments  when  the  phloridzin  was  injected  after 
ligation  of  the  renal  vessel.  Comevin  (Compt.  reud.,  116,  263)  showed 
that  phlorid/in  rrrentlr  increases  the  quantity  of  sugar  elimiuated  by 
the  milk.  Uonsequentlr  tlio  poison  does  not  affect  the  kidney's  only. 
The  operation  ui"  e.vtirpatiou  of  the  kidneys  is  not  considered  decisive 
of  the  question  of  the  origin  of  the  glycosuria. 

As  to  the  second  view,  that  there  is  an  increased  prodaction  of 
sugar,  and  that,  more  especially,  by  the  kidneys,  it  is  fonnd  Uiat  the 
venous  hlood  of  the  kidneys  in  phloridzin  glycosuria  contains,  in 
some  cases,  more  sugar  than  the  arterial,  and  tliat  flic  quantity  of 
sugar  in  the  kidney  tissue  itself  increases  after  the  injection  of 
phloridzin. 

i^'iually,  the  composition  of  tiie  blood  in  phloridzin  diabetes  testifies 
to  the  decomposition  of  proteids  rather  tlum  to  a  mere  elimination  of 
sugar.  W,  D.  H. 
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Influence  of  Chlorides  on  Nitrification.  By  J.  CROCHETKr  t.p 
and  J.  i>i  MOM  {Compt.  rewti.,  119,93 — 96). — When  potassium  chlo- 
ride is  added  to  a  soil  containing  calcium  carbonate,  the  drainage 
water  contains  calcium  chloride.  Direct  experiments  show  that  the 
latter  salt  has  a  distinctly  retarding  influence  on  nitrification.  If, 
however,  the  soil  is  washed  with  a  snmll  quantity  of  water,  the  retard- 
ing effect  disappears,  and  soil  wliich  has  been  mixed  with  potassium 
chloride  and  thcTi  ■^vashed  shows  a  marked  increase  in  iiitrification. 
ThiH  fact  explani.s  the  different  effects  pix>duced  on  crops  by  alkali 
chlorides  in  dry  seasouh  ami  m  lamy  seasons.  liarg©  proportions  of 
potassium  chloride,  however,  retard  nitrification  under  any  condi- 
tions. 

Sodium  chloride  behaves  similarly,  probably  because  in  soilsjrich 
in  potassiom  compounds  it  is  first  more  or  less  completely  oonTerted 

into  potassium  chloride. 
The  ethciency  of  potassium  chloride  in  promoting  nitrification  i& 
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due  entirely  to  its  conversion  info  potassium  carbonate  by  contact 
with  calcium  carhoiiat.\  for  it  prodaces  no  elEeot  on  soils  that  do  not 
contain  calcium  carbonate.  C.  H.  B. 

Oompositioii  of  Honey  Dew,  and  Its  InflQenoe  on  the  Gom- 

stitution  of  Hooey.  By  t.  Baumir  (Z^  iL  anal  Ch&m,^  36, 
397 — 408). — Honey  dew  in  a  yiscid,  saocbanne  sabstance  fonnd  on 

tlif  leaves  of  varions  plants,  especially  in  w^arm,  dry  snniniers.  Tt 
is  [(ftT-tly  an  exudation  from  tlie  leaves  themselves,  and  is  ])artly 
t'xei-etcd  by  aphides.  It  is  collected  by  bees  as  one  of  the  materials 
for  their  honey.  It  was  unusually  copious  in  189cJ,  and  the  author 
collected  a  large  spedmen  bj  rmsitig  the  leayes  of  the  maple  witb 
cold  water.  Samples  of  bonej-of  tbe  same  season  were  also  examined. 
Tbe  analysts  of  the  honey  dew  showed  much  cane  sngar,  a  little 
inverted  sngar,  and  much  anfermentable  destrin,  together  with  ash 
and  nitrogenous  substances.  A  specimen  of  the  dextrin  was  pre- 
pan>d  fi*om  tlic  rf^idues  of  the  fermentation,  and  found  to  have  a 
speciOc  rotator}^  power  f«]n*'**  =  181  5,  to  be  almost  free  from  reducing 
action  on  Fehling's  solution,  and  to  be  very  slowly  diffusible.  In 
addition,  there  was  obtained  evidence  of  a  substance,  seemingly  of 
tbe  dextrin  class,  which  famished  aloobol  on  fermentation,  bat  was 
incapable  of  reducing  copper  solution.  Tbe  honey  samples  showed 
abnormally  large  amounts  of  fermentable  and  non-fermentable, 
dextro-rotatoiy,  bat  not  copper-reducing,  constituents  (<lextrins),  the 
latter  of  whieli  was,  however,  much  more  diffusible  than  tliat  of 
honey  dew.  The  author  attributes  the  presence  of  these  substances 
to  contamination  with  honey  dew,  and  suggests  that  the  superior 
diffusibility  of  the  dextrin  in  honey  is  due  to  some  change  which 
has  occurred  in  the  honey  gland  of  the  bee.  On  this  groond,  he  con* 
curs  in  the  proposal  of  Haenle  (thia  vol.,  ii,  164),  to  examine  honey 
by  dialysis,  but  advises  that  the  fermented  honey  should  be  employed, 
since  the  sugars  of  unfermented  lioney  dialyse  out  very  slowly.  The 
presence  of  this  hitherto  overku  krcl  frrmeutable  dextrin  in  genuine 
honey  accounts  for  the  fact  that  all  analyses  show  a  deticiency.  Th» 
amount  fermented  depends,  however,  on  tbe  kind  of  yeast  used. 

H.  J.  S. 

Composition  of  the  Seeds  and  BStiolated  Sprouts  of  Hemp 
(Cannabis  sativa)  and  Sunflower  (Helianthiis  annnua).  By 

»S.  Fraxkfukt  (LttnJtr.  Ver<!iichs'Stat.,  45,  ir>:>  -154;  compare  this 
vol.,  ii,  IIH). — A  fiirthei"  cxaminntion  of  heni{i  becds  showed  tliMt  tlirv 
contaio,  besides  cliolinr,  a  second  base,  identical  with  E.  Jahu  s  ti  i- 
gonelline,  CjHtNOj  (Abstr.,  18B6,  85,  and  i<^^6,  IGG),  obtained  fitim 
Trigomtia  foenurti  graecum.  The  author  has  also  obtained  this  base 
from  peas.  H.  M. 

Substances  occurring  with  the  Waxy  Matters  of  some 

Fruits  and  their  Skins.  By  W.  Skikkrt  (Landw.  Ver^nchs-Stat.. 
46,29 — '•'>•'>;  corn  [f  it  ('  this  vol.,  i,  256). — The  fruits  examined  were 
apples,  pears,  plums,  bilberries,  and  sloes.  The  substances  were  ex- 
tracted with  cnloroforoi,  and  the  residue  obtained,  after  distilling  off 

the  ebloroform,  extracted  with  light  petroleum  in  a  Soxhiet  apparatus. 
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The  undissolved  portion  was  then  crystiiUised  from  alcohol.  The  waxy 
matter  disaolved  in  the  light  petroleum  was  freed  from  cUoropliyll  by 
eactraoting  it  with  alcohol. 

Apple  peel  yielded  a  quantity  of  waxy  matter  and  a  good  deal  of  a 
substance  resembling  V  it  in  in  miiny  respects.  It  forms  a  yellowish- 
-wliite,  amorphons  powder,  which  when  heated  becomes  brown  and 
melts  at  234*.  It  could  not  bo  crystallised  from  alcohol,  is  insoluble 
in  water,  nearly  insoluble  in  light  peti-oleum,  but  mther  rcuclily  soluble 
in  alcohol,  ether,  and  ohloroiorm.  ItA  solution  in  strong  snlpburio 
acid  is  orange-red.  With  acetic  anhydride  and  a  few  drops  of  milph* 
nrie  add,  it  gives  a  reddish- violet  coloration,  which  hecomes  cherry 
coloured  on  adding  more  acid.  The  waxy  substance  ie  ne-n  I y  white, 
meUs  at  04**,  nnd  when  heated  has  an  intense  odour,  resembling  that 
of  amyl  alcohol. 

Pear  skin  gave  a  wax  melting  at  CH'',  and  an  amorphous  Siih.siancC' 
melting  at  240^;  the  latter  resembles  the  compound  obtained  from 
apples  in  solnbility,  gives  a  brownish-yellow  solution  in  sulphnrie 
acid,  and  an  intense  purplo  coloration  with  acetic  anhydride  and 
sulphuric  acid.  The  eolation  becomes  slightly  flnorescent  when  mnch 
acid  is  added. 

Bilberries  gave  n  wax  melting  at  71",  and  a  crystalline  componnd, 
probably  vitiu.  It  tormii  white,  concentrically  grouped  needles  %vith 
a  8ilky  lustre,  melting  at  2.">o — 20O  after  darkening.  The  specific 
rotation  [a]j>  =  +^*72\  It  resembles  vitin  in  its  behaviour 
towards  sulphuric  acid,  and  towards  acetic  aahydnde  and  snlphnrio 
acid.    The  calcium  and  copper  salts  were  prepared  and  analysed. 

JElipe  plums  yielded  a  small  quantity  oi  a  substance  resembling 
vitin,  and  a  wax  meltincf  at  H4°. 

Fresh,  ri})e  sloes  yielded  a  wax  melting  at  G7'5  ,  and  an  amorphons 
substance  which  nielt«d  at  228 — 280**,  and  gave  similar  colour  r(>- 
actions  to  the  compounds  already  described.  The  alcoholic  solution 
when  treated  with  potash  or  ammonia  showed  an  intense  blue  fluo- 
resoenoet  dne  to  the  presence  of  a  second  compound  which  could  be 
dissolved  out  with  hot  water. 

Tables  are  given  showing  the  absorption  spectra  of  the  solutions  of 
the  compounds.  N.  U.  M. 

Can  Non  Leguminous  Plants  fix  Free  Nitrogen  P  By 
KObBE  and  L.  Hiltner  {Landw.  Versucha-Stat.^Ab,  155—159). — After 
it  was  established  that  Leguminosn,  when  suitably  infected  with 
nodule  bacteria,  have  the  power  of  sssimilatiog  free  nitrogen,  the 
authoi-s  showed  fehat  under  similar  (K>nditions  the  same  holds  good 
with  Klrpflgnus,  and  with  the  white  and  black  alder.  Podocarpus,  a 
conifer,  which  a  1. so  has  root  nodules,  seem.s  likewise  to  have  the  power 
of  tixing  nitrogf  n.  The  same  property  has  recently  been  frequently 
attributed  albo  to  non-leg uminons  plants,  which  have  no  root  mtdulch, 
the  evidence  being  that  the  iinal  nitrogen  in  the  plants  and  soil  was 
greater  than  the  initial  nitrogen  in  the  seeds  and  soil. 

In  the  Hrst  experiments  now  described,  mustard  was  grown  in  sand 
and  supplied  with  (lifFerent  amounts  of  niti-ogen.  Like  leguminous 
plants  when  free  ivom.  nodules,  the  growth  of  mustard  depended 
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entirely  on  tbe  amount  of  niiraie  given,  and  there  was  no  asnmilation 

of  free  nitrogen. 

Pea'^,  mustard,  buckwheat,  and  oats  were  next  g^own  in  n  mixtnre 
of  sand  aud  garden  soil.  The  mixtare  was  first  sterilised,  aud  then 
heeded  with  an  extract  of  pea,  mustard,  buckwheat,  and  oat  soils. 
Seeds  were  sown  three  times.  In  the  case  of  the  first  crops,  all 
the  plants  grew  well ;  in  the  second,  there  was  a  marked  faUing  off 
in  the  case  of  the  non-legominons  plants,  which  soon  showed  nitrogen 
hunger. 

The  following  table  includes  all  three  crops. 


Kitrogen  (gruni)* 

Inilial. 

In  9oU. 

In  seeds. 

In  soil. 

In  produce. 

Gain. 

3-320 

0-401 

3  -S'.^O 

0  -859 

0-537 

3*320 

0-018 

3  ^Hd 

0-305 

0-236 

3-320 

0-027 

3  -32(5 

0-276 

0-265 

3  -320 

0-O48 

3*618 

0-487 

0-737 

3-320 

3*374 

0-064 

There  was  thus  a  ^^-ain  in  cvci-y  case,  even  more  with  oats  than 
with  ])esis.  The  slight  gain  iu  the  fallnn-  plot  is  within  the  error  of 
experiment.  The  following  conclusions  are  drawn  from  these 
results. 

The  pea  alone  oollects  nitrogen  far  its  own  use,  the  three  othsr 
plmts,  notwithstanding  the  increase  of  nitrogen  in  the  soil«  did  not 
thrivu.  Peas,  and  doubtless  all  nodule  bearing  plants,  occupj  an 
isolated  position  as  regards  nitrogen  fixation,  and  do  not  differ  from 
other  plants  merely  in  It  i^rte.  Tlio  non-lej:^nminous  plants  did  not 
themselves  tix  the  nitroL^en  by  which  the  soil  wus  enriched  ;  the  fixation 
must  have  taken  place  iu  the  noil  itneir,  probably  as  the  cxpcrimuutK 
of  Winogradsky,  13erthelot,  and  othei-s  indicate,  by  means  of  soil 
hacteria.  The  nitrogen  so  fixed  does  not  seem  to  be  immediately 
aTiilable  lor  plants,  and  probably  has  first  to  be  nitrified. 

N.  H.  M. 


Analytical  Chemistry. 


ApplicationB  of  the  Gas  Baroscope.  By  G.  Bom.AynFn  (Zrif. 
atigic.  Chcm  ,  1894,425 — ^iol). — Tlie  author  i-oconuuends  the  usof'f  his 
gas  baroscope  (this  vol.,  ii,  -i^o)  in  tlie  analysis  of  coiuniereial  jjrudiu  t8. 
Carbonates  are  decompused  by  excess  ot'  acid;  bleaching  powder, 
pjrolnaite,  and  potassium  permanganate  are  decomposed  by  means  of 
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hydrogen  peroxide.  Carbon  in  iron  is  estimated  by  heating  the  sample 
with  Bulphuric  and  chromic  acids,  witliont  previous  separation  of  the 
carbon,  in  an  Ullgren's  apparatus,  which  is  directly  connected  with 
the  baroBcope.  Ozalio  add  or  ozalatei  are  .beet  treated  with  a  miz- 
tnxe  of  dilate  snlphnrio  acid  and  potaaBinm  permanganate.  Manga- 
nese may  be  estimated  in  steel  by  first  treating  the  sample  witii 
nitric  acid  and  potassium  chlorate,  and  iiually  treating  the  manganie 
dioxide  with  sulphuric  acid  and  oxaHc  acid.  Potassium  permanean ate 
may  in  torn  also  be  checked  by  means  of  sulphuric  acid  and  oxalic  acid. 

L.  DE  K. 

A  Simple  Apparatus  for  Measuring  Gases.  By  C.  Kippex- 
BEKOEH  {Zeit.  (lugw.  Clwm.j  1894,  517 — 520). — The  apparatus  con- 
sists of  a  cylinder,  A,  provided  with  a  calibrated  scale  divided  to 
O'l  cm.    Inside  are  placed  two  bent  tubes,  a  aud  6,  which  are  so  con- 

atmoted  that  they  both  have  the  same  capa- 
city, and  that  when  the  apparatus  is  filled  the 
meniscus  of  the  liquid  in  each  is  in  the  same 
line  with  that  in  the  stop-cock,  2.  B  is  a 
cylinder  calibrated  to  0*1  c.c,  and  C  a 
similar  one,  though  somewhat  narrower,  and 
consequently  holding  less  liquid,  and  also 
having  an  inside  tube  calibrated  to  0*1  c.c^ 
and  closed  by  means  of  an  india-mbber  tobe. 
The  apparatus  is  filled  by  oonneeting  the 
tube  b  with  a  WoulfF'a  bottle  by  means  of  an 
india-rabber  tube.  The  Woulff's  bottle  is 
Hllcd  witli  any  suitable  liquid,  which  is  forced 
out  by  means  of  the  rubber  forcc-pamp. 


The  apparatos  is  intended  for  collecting  any  gas  in  the  cylinder  A. 
The  tube  a  must  be  first  emptied  by  rapidly  passing  through  it  a  cur- 
rent of  a  gas  soluble  in  the  liquid.  The  gas  to  be  measnrrd  is  then  intro- 
dnred  and  removed  from  the  generating  flask  by  a  further  curivntof  the 
soluhh'  Lrns.  If.  for  instance,  hydroL^en  is  to  be  estimated  in  presence 
.of  t  arlxinic  anhydride,  the  cylinder  A  is  filled  with  aqueous  potash, 
which  absorbs  the  carbonic  anhydride  whilst  the  hydrogen  ia  colleo#- 
ing  on  the  top,  displacing  an  eqaal  Tolnme  of  liquid  which,  after 
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beincT  cxpolled  tlii  otisrli  the  tube  is  measured  in  B.  When  preat 
accuracy  is  wanted,  the  tube  C  m  used  ;  as  soon  as  the  gas  has 
been  colleeted  in  tho  cylinder  A,  the  tube  h  is  connected  with  the 
inner  tube  of  C,  wiiicU  muHt  be  completely  imajei*sed  in  water  or  any 
oilier  HDitable  liqaid.  If  now  from  any  canae  a  oontraetion  of  the 
gfts  in  A  fihonld  take  place,  a  corresponding  diminntion  of  Tolnme  of 
liqnidin  C  ie  noticed^  which  must  then  be  dednctedfrom  the  measDxed 
qnautitj  of  liquid  in  the  tube  B. 

By  TiioRTis  «»f  the  ccntimetor  scale  on  A,  the  extra  pressure  inside 
can  itc  ascertained.  The  volume  of  ^as  is  read  otF  in  millinieterH, 
and  tins  corresponds  with  double  the  height  ot  the  c  )lumn  of  liquid, 
the  difference  being  regarded  as  extra  water  pressure,  which  may  be 
reduced  to  mercnry  pressure  by  dividing  by  18*6,  and  must  then  be 
•dded  to  the  obeerred  bsrometric  pressnre.  The  volone  of  gae  as- 
certained bj  measuring  the  liquid  in  B  is  then,  as  usual,  corrected  for 
temperature  and  vapour  tension  as  well  as  for  pressure. 

Tj.  de  K. 

Apparatus  for  Volumetric  Analysis.  By  T).  Sidi  i  ky  (Zeit. 
4tttaL  Chem.,  35,  4^iS — 440). — The  autiiot-  has  devised  a  suuui,  which 
carries  two  burettes  and  two  bottles  of  standard  solutions.  The  latter 
are  WoulfTs  bottles  with  two  necks,  one  neck  carrying  a  tube  which 
enters  the  top  of  the  burette  and  terminates  at  the  zero,  the  other  is 
fitted  with  an  elastic  ball.  On  squeezing  the  ball,  the  pressure  of  the 
air  drives  the  solution  over  into  the  buret  te,  and  on  releasing  the  pres- 
sure, the  excess  of  liquid  above  the  zero  is  returned  to  the  bottle, 
followed  bj  air  until  the  pressure  is  equalised.  M.  J. 

Methods  for  tlie  SsHmatloii  of  WaAer.  By  S.  L.  PurnsLD 
{Zeit.  anwg.  Ckem,^  7,  22 — 32). — The  author  recommends  for  the 

estimation  of  water  in  minerals  a  modification  of  the  plan  employed 
by  Brush  in  the  analysis  of  sussexite  {Amer.  J.  Sci.^  46,  240).  An 
ordinary  hnrd  «rlnss  tulx*,  of  about  6  mm.  internal  diameter,  and 
2(\ — 2.*)  cm,  Inntr,  is  closed  at  one  end.  The  substance  to  l)e  examined 
is  introduced  into  the  bottom  of  this,  and,  the  tube  being  held  hori- 
zontaliy,  tiie  cloned  end  is  gradually  and  sti*ongly  heated.  The  water 
tdriven  olf  condenses  in  the  cool  part  of  the  tube,  and  as  the  residue 
is  often  hygroscopic,  the  tube  is  best  sealed  just  above  the  substance, 
and  drawn  off.  The  r<nnainder  is  allowed  to  coot,  cleaned  outside, 
weighed,  the  condensed  moisture  driven  off  by  passing  a  current  of 
air  thronrrli  the  reheated  tube,  and  the  dry  tube  then  again  weighed. 
The  diflerenco  of  the  two  -wei^hinLrs  •;ivcs  the  weight  of  the  water 
lost  by  the  substance  under  examination.  The  form  of  the  tube  may 
•be  altered,  according  to  circumstances,  by  enlarging  or  contracting 
the  closed  end,  or  introducing  bulbs  for  the  more  conyenient  re* 
tention  of  the  condensed  water.  Whilst  it  is  being  heated,  it  is 
sidvisable  to  reduce  all  formation  of  currents  in  the  tube  to  a  mini- 
mum by  attaching  to  the  open  end  of  the  tube,  by  means  of  a  short 
piece  of  rubber  tnbing".  a  small  piece  of  glass  tube  drawn  out  to  a 
capillary.  If  the  tein])eraturi'  required  to  drive  off  the  water  is  too 
Jiigh  fur  a  Bunsen  burner  or  blowpipe,  the  closed  eud  may  he  intro- 
duced into  a  blowpipe  furnace,  the  projecting  tube  being  protected 
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from  radiant  lieat  by  screens.  In  this  case,  the  portion  of  the  tnbe  io 
the  furnace  is  protected  bj  a  roll  of  platinum  foil,  and  by  beinff 
Rnrronnded  with  charcoal.  Bj  this  inetho<i  water  raaj  be  correctly 
determiiied  in  substances  where  carbonic  anhydride  or  other  volatile 
subetances  are  also  driven  off  by  beat.  Wbere  maoh  carbonic  anhy- 
dride is  evolved,  a  correction  at  tbe  rate  of  0  0096  gram  of  water 
most  be  added  for  every  gram  of  carbonic  anhydride  evolved,  to  com* 
pensate  for  the  saturation  moisture  carried  away  by  the  gns.  Tho 
method  also  gives  very  trustworthy  results  in  cases  where  a  snhstince 
has  to  be  added  to  prevent  the  evolution  of  some  volatile  cousiuueutv 
as,  for  instance^  lime  to  prevent  los^  of  sulphuric  anhydride  from 
femoQS  snlpbate. 

Tbe  author  also  finds  that  moisfcnre  and  carbonic  anbydride  may 

often  be  estimated  togetlver  by  heating  the  substance  in  a  combustion 
tube  in  a  current  of  dry  air,  and  absorbing  the  moistnre  and  carbonio 
anbydride  evolved.  L*  T.  T. 

Detaetloii  of  Alkali  FtoroUoratea  in  tbe  Preaanoe  of  OUo. 
fides,  Chlorates,  and  Nitrates.    By  F.  A.  Gooch  and  D.  A. 

Kbeider  (Zeit.  anorg.  Chem.f  7,  13 — ItJ). — If  a  mixture  of  an  alkali 
perchlorate  with  zinc  chloride  is  fused,  chlorine  is  evolved ;  zinc 
chloride  is  prefemble  to  manganous  chloi'ide,  as  it  is  not  acted  on  by 
the  air.  The  solution  to  be  tested  is  evaporated  to  dryness  in  a  test- 
tube,  and  then  fused  with  anliydi-ous  zinc  chloride;  if  any  per- 
chlorate be  present,  chlorine  will  be  evolved.  Traces  of  chlorine  are 
best  detected  by  making  a  cap  for  tbe  tnbe  by  cutting  off  tbe  two  bulba 

01  a  stmight  drying  tube,  moistening  the  inside  of  the  bulbs  with 
potassium  iodide  solution,  and  resting  these,  tbe  large  opening  down- 
wards, on  the  top  of  tlie  test-tuho.  Tn  tliis  way  any  evolved  elilorine 
passes  through  the  bulbs,  and  the  least  trace  liberates  iodine,  whiek 
maybe  identified  In*  means  of  starch  solution.  The  auihu)  l<tnnd 
that  ay  lit  Lie  as  a  luiiijgruiu  ol  perchlorate  could  be  readily  detecLcd 
in  ibis  way. 

If  chlorates  or  nitrates,  or  other  substances  likely  to  cause  evolution 
of  oblorine  are  present,  they  must,  of  course,  be  destroyed  before 
making  the  test.  The  chlorates  are  easily  destroyed  by  once  eva-^ 
poraf  ino-  Avith  about  5  c.c.  of  concentrated  hydrochloric  acid.  Nitrate* 
are  best  destroyed  by  evaporation  with  2  c.c.  of  a  saturated  8oluti<^u 
of  manganous  chloride  in  concentrated  hydrochloric  acid,  and  sunse- 
quent  le-evaporation  with  1  to  2  c.c.  of  concentrated  hydrochloric 
acid*   The  manganese  must  tben  be  removed  by  sodium  carbonate. 

h.  T.  T. 

Volumetric  Estimation  of  Iodine,  Iodic  acid,  and  Iodatefl» 

By  D.  ViTALT  (Chem.  Ceutr.,  i.  0!»G  :  from  IlolL  chim.  farm., 

1894,  No.  4,  Apoth.  Zeit.,  9,  KU).— From  the  eqnution  SOa  +  I,  + 
2H,iO  =  2HI  -}-  HjS04,  it  will  be  seen  tluit,  \vlu«ii  sulphnrons  iinliv- 
dride  is  added  to  a  solution  of  free  iodine,  lour  equivalealtt  of  acid  ai^ 
formed  for  every  two  atoms  of  iodine ;  bence  if  the  resulting  mixture 
is  titrated  witb  normal  soda,  1  c.c.  of  tbe  latter  will  correspond  with 

2  X  127 

j__  _  =  O'OGoo  gram  of  iodine  originally  present.    In  the  actual 
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process,  sulphurous  acid  solution  is  added  to  the  iodine  solution, 
until  the  colour  of  the  latter  is  nearly  gone  ;  some  starch  solution  is 
then  added,  and  more  snlphnroiu  acid,  until  the  blue  colour  in  just 
diaoharged ;  the  aoid  liquid  is  then  titrated  with  nonnal  soda  solution. 
The  original  iodine  solution  must  be  neutral,  and  the  sulphurous  acid 
solution  must  contain  no  Kulphurio  aoid.  Free  bromine  and  chlorine- 
can  also  be  estimated  in  this  "wny,  the  sulpburons  acid  l><»in!T  added 
until  a  drop  of  tho  solution  ^^iv^  no  colour  with  a  solution  containing 
starch  and  potassium  iodide. 

Iodic  acid  and  iodates  can  be  estimated  in  the  same  way  j  each* 
moleonle  gives  rise  to  the  formation  respectively  of  7  and  of  6  equiva- 
lents of  add,  as  is  evident  from  the  equations  BSO9  H-  HIO«  + 
dH,0  »  HI  +  SHiSO^;  380,  +  KIO,  +  3H.0  ^  KI  +  3H2S04. 

r.  F.  ^^. 

lodometric  Studies  and  the  Constitution  of  Iodide  of  Starch.. 
By  C.  LoNiJEs  {Zeif.  <ii)al.  Chem.^  35,  409 — 436).— In  the  ]>resence 
of  a  metallic  iodide,  starch  is  coloured  blue  by  a  much  smaller- 
quantity  of  iodine  than  when  iodides  are  absent.    This  is  especially 

noticeable  when  there  are  alkaU  carbonates  in  the  solution,  and 
aooonnis  for  the  fact  that  the  use  of  nonnal  sodium  carbonate  for 
neutralising  an  arsenious  acid  solution  does  not  interfere  with  tbe> 
iujcurate  titration  of  the  arsenic  by  iodine  dissolved  in  potassium 
iodide.  The  explanation  put  forward  by  Fresenius,  that  the  partial 
conversion  of  the  normal  into  the  hydrogen  carbonate  rendei*s  it 
incapable  of  hindering  the  formation  of  the  blue  compound,  is  shown 
to  be  devoid  of  foundation.  Extreme  accuracy  in  the  titration  of 
arsenious  acid  can  be  attained  by  using  normal  ammonium  carbonate^ 
for  maldng  the  solution  alkaline,  and  adding  potassium  iodide  with 
the  starch  paste.  Using  a  N/1000  iodine  solution  a  satisfactory 
estimation  can  be  made  with  half  a  milligram  of  arsenious  acid. 

When  iodinf^  is  added  to  an  alkali  (whether  hydroxide  or  carbonate), 
its  conversion  into  iodate  and  iodide  is  not  immediately  comph'tc  A 
portion  remains  uncombined,  as  is  evidenced  by  the  yellow  colour  ot 
the  solution,  and  another  part  produces  hypoiodite.  The  amount 
remaining  free  varies  with  the  kind  and  proportion  of  alkali,  and 
decreases  with  lapse  of  time.  It  is  greatest  with  the  hydrogen  car^ 
bonates,  and  smallest  with  the  hydroxides.  It  is  much  augmented  by 
the  addition  of  potassium  iodide.  The  hypoiodite  exhibits  greater 
stability  in  presence  of  alkali  hydroxides  (potash  or  ammonia) 
than  in  solutions  of  carbonates.  Tt  is  this  formatioii  of  hypoiodite 
wliich  falsihes  titrations  of  iodine  by  thiosHlphate  solutions  cou*^ 
taining  alkEli,  since  hypoiodite  oxidises  thtosulphate  to  sulphate  (see 
also  Topf,  Abstr.,  1887,  688).  The  addition  of  potassium  iodide  does 
not  hinder  this  action.  The  addition  of  ammonium  carbonate  or- 
other  alkali  to  thiosnlphate  as  a  preservative  is  therefore  undesirable,, 
and  all  titrations  of  iodine  by  thiosulphate  should  take  place  in  acid 

As  n  L^U'ds  the  constitution  of  the  1)1  no  compound,  it  i?*  ahown  that 
whereas  the  addition  of  mercuric  chloride  pi-events  the  production  of 
the  blue  colour,  this  is  at  once  restored  by  the  addition  of  potassium 
or  hydrogen  iodide,  in  quantity  a  little  larger  than  suflSces  for- 
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the  eoTuersion  of  the  niercurv  into  iodide.  Tin's  iudleates  that 
the  presence  of  a  solabic  iodide  is  necessary  to  the  formation 
of  the  blue  componnd.  Althoogh  the  bine  compoand  is  obtamed 
when  iodine  free  from  hjdriodio  add  is  added  to  starob,  its 
formation  is  not  instnntaneoas,  and  part  of  the  iodine  is  combined  in 
a  form  in  which  it  is  not  capable  of  oxidising  thiosalphate.  When 
the  blue  componnd  is  formed  in  a  f^olntion  containin^r  both  hydriotlic 
acid  and  free  iodine,  1  equivalent  ot  tiie  former  is  removed  from  solu- 
tion with  1-  equivalents  of  the  latter.  Finally,  estimations  of  the 
iodine  lu  washed  blue  compoands  showed  that  one  foarth  of  it  wa.^^ 
present  in  a  condition  in  which  it  was  incapable  of  oxidising 
arsenions  acid.  Although  these  results  are  not  absolately  concordant^ 
they  confirm  the  view  of  Mylins,  that  hjdriodic  acid  is  an  essentisl 
'Constitaent  of  the  blue  compoand.  M.  J.  8. 

Estimation  of  the  Sulphur  in  Earth-Nut  Oil.  By  IT.  Ka^t 
and  F.  Lauai  {Zeit,  anal.  Ckem.^  35,  470 ;  from  DinyL  poIi/l.  ./.,  284, 
71). — 0*5  to  1  gram  of  snbstanoe  is  mixed  with  100  c.e.  of  faming 
nitric  acid,  and  10  grams  of  potassium  chlorate  is  gradnally  added. 
After  1 — 2  hoars  at  the  ordinary  temperatare,  the  mixture  is  heated 
carefully  on  the  sandbath  for  12—15  hours,  until  oily  drops  are  no 
longer  visible.  It  is  then  repeatedly  evaporated  to  dryness  with 
strong  hydrochloric  acid,  tiltered  from  resin,  and  the  sulphuric  acid 
in  the  filtrate  estimated  as  usual.    Carias'  method  gives  low  results. 

M.  J.  S. 

Eatination  of  Total  Bnlphnr  in  Urine.  By  H.  8chclz  {Pfiugef^a 

ArchiVf  67,  57 — 61). — ^The  nsoal  manner  of  estimating  the  total 
•salphar  in  arine  is  to  e\aporate  to  dryness,  and  fuse  the  residne 

with  sodium  rnrbonate  and  nitre.  There  is  probnlilv  loss  in  thi.«;  why 
ivom  the  passing  oft'  of  sulphurous  anhydride.  The  method  here 
described  obviates  this  difficulty  by  collecting  in  water  all  fumes 
during  evaporation  and  fusing.  The  apparatus  devised  for  this  pur- 
pose is  figured.  W.  D.  H. 

EBtimation  of  Total  Nitrogen  in  Urine  by  the  Schneider- 
Seegen  Method.  By  F.  Vun  {Zeit.  lUol,  31,  lt;8— 1.^0).— Tho 
Kjehlahl  method  of  estiniating  nitroij^en  has  the  disadvantnire  of 
taking  a  lung  time  to  jjcrform ;  this  is  not  the  case  with  the  older 
method  of  Schneider-Seegen.  Tlie  latter,  however,  lately  fallen 
into  discredit*  and  the  objoct  of  the  present  paper  is  to  show  that 
it  is  quite  as  accurate  as  Kjetdahrs  process.  The  method  is  a  modi- 
6cation  of  that  of  Will  and  Varrentrapp,  adapted  for  the  examination 
■oi  wine,  and  briefly  consists  in  heating  the  urine  with  soda-lime,  and 
thus  obtaining  ail  the  nitrogen  in  the  form  of  ammonia. 

W.  D.  H. 

Analysis  ol  Commercial  Sodium  Nitrite.  By  Masson  (/. 
Fkarm.j  [5],  30,  41 — 42). — Five  grams  of  the  nitrite  are  dissolved 
in  500  c.c.  of  water;  50  c.c  of  this  solution  is  transferred  to  a 
iiask  (1^  liti'es  capacity),  diluted  to  1  litre,  and  then  titrated 
with  a  standard  solution  of  potassium  permanganate  (10  grams  per 
litre)  in  the  following  manner.    A  few  drops  of  a  10  per  cent. 
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Kuiphuric  acid  is  dropped  iiitu  the  solution,  the  flask  is  sliakon,  and 
8ome  potftasiam  permanie^ate  is  immediatelj  added ;  this  alternate 
additioD  of  acid  and  pei*maiiganate  is  continued  until  the  pink 
ciolour  becomeK  permanent,  when  the  flask  is  at  once  heated  over  a  gas 
flame  until  tlie  colour  fades ;  potassium  permanganate  and  acid  are 
thon  immediatoly  added,  and  the  flask  lu  ntfd  anew.  Tliis  ovrle  of 
operations  is  continued  as  long  as  the  perrnaii^'-anatc  is  dccolorisi  d  hy 
the  solution,  the  hnal  temperatoro  of  which  will  approximate  to 
the  boiling  point.  A.  G.  B. 

Reduction  of  Arsenic  acid  by  the  Action  of  i^dioohlovlo. 
acid  and  Potassium  Bromide.   By  F.  A.  Goocu  and  I.  K.  Phelps 

(Amer.  J.  <Sct.,  [3],  48,  216— 218). ^It  has  been  shown  in  a 
fornipr  paper  (this  vol.,  ii,  331)  that  arsenic  acid  may  be  readily 
reduced  and  volatiiist-d  as  chloride  by  distilling  with  hydrochloric 
acid  and  potassium  iodide.  The  authors  now  propose  to  use 
potassium  bromide  instead.  The  apparatas  used  is  essentially 
the  same  as  before,  bat  when  the  distillate  is  condensed,  the  liber- 
ated bromine  will  reoxidise  the  arsenic.  This,  however,  may  be 
pn  vonted  by  adding  some  stannous  chloride,  and  the  arsenic  may 
then  be  at  once  precipitated  with  hydrorfen  snlpliide.  The  large 
amount  of  free  acid  prevents  precipitation  of  the  tin,  and  also  of 
any  trace  of  antimony  which  may  be  present.  L.  de  K. 

DeoompoBitloii  of  SiUoates  by  Ferroiis  and  Manganese 
Oxides.  By  B.  Saohsse  and  A.  Bkcker  (Landw,  Vertudis-Stat^ 
46,  147— 151).— -It  was  previously  shown  (Abstr.,  1893,  ii,  243)  that 
when  silicates  are  ignited  with  ferrous  oxide,  a  portion  of  the  oxide 
acts  on  the  silicate,  and  can  no  longer  be  rcdnced  by  hydroy-en  to 
metallic  iron.  More  exact  experiaients  were  made  with  ferrous  nxid© 
and  witli  manganese  oxide,  as  it  was  hoped  that  it  might  be  puri.sible, 
owing  to  the  ditferent  behaviour  of  the  various  silicates,  to  eii'eet  a 
separation  of  single  soil  oonstitnents,  but  inasmach  as  all  sUicates, 
and  eren  qoarts,  are  more  or  less  attacked,  no  separation  coold  be 
made  in  this  manner. 

The  results  of  compamtivo  experiments,  in  which  kaolin,  ortho- 
clase,  and  quartz  were  iq-nited  with  ferrous  and  manganese  oxides 
respectively,  show  that  mangauous  oxide  is  a  .stronL'^'r  reagent  than 
ferrous  oxide.  This  does  not,  however,  pi'event  tiie  ])artiai  reduction 
of  ferrous  oxide  in  presence  of  an  excess  of  manganous  oxide. 

When  iron-kaolin  (prepared  by  precipitating  ferrio  chloride  soln- 
tion  with  water  glass)  was  mixed  with  manganese  dioxide  and  ignited 
in  a  current  of  hydrogen,  only  a  small  amount  of  metallic  iron  was. 
formed.  N.  H.  M. 
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Estlmfttloii  of  Sodtum  HypOBQlpblto.  By  E.  H.  Ekkbr  (Bee, 
Trav*  Ohim.^  13,  37 — 45). — The  metbods  at  present  in  ose  for  the 
«stunatioik  of  the  amount  of  sodinin  hyposulphite  in  its  solations  do 
not  give  very  sattBfactory  resnlts,  and  the  author  has  therefore  rein- 
vest ign  ted  the  subject.  He  finds  that  p()ta85?inm  ferricyanide  ia  n 
very  suitable  reagent  for  tlie  purpose,  as  it  is  not  affected  by  sndiain 
hydrogen  snlphite,  bat  is  at  once  converted  by  the  hyposnlpliitr  into 
a  fen'ocyanide.  The  liquid  to  be  tested  iy  placed  in  a  iia.sk  from 
^hieh  all  air  is  driven  ont  by  hydrogen,  nitrogen,  or  oarhonio  an* 
hydride,  any  free  aoid  nentraluied  with  soda,  and  a  small  qnantity  of 
lerroas  ammonium  sulphate  added  as  indicator;  the  standard  soln* 
iton  of  potaiwinm  ferricyanide  ia  then  added  until  the  solution  aasnmea 
m  blue  colour. 

In  order  to  doienuinc  the  nature  of  the  action  ^vhich  takes  place, 
the  anthor  dissolved  varying  ({uantities  of  pure  zinc  in  solutions  of 
aodium  liydrugcu  sulphite  ;  on  estimating  the  quantity  of  potassiuui 
ferricyanide  required  to  oiidise  the  hyposulphite  formed,  he  found  that 
1  mol.  of  ferricyanide  was  equivalent  to  1  atom  of  sine.  According 
4o  Schiitzenberger,  sodium  hyposulphite  has  the  formula  NaHSOt, 
and  its  formation  is  represented  by  the  equation 

SXaHSQ,  +  Zn  s  KaHSO,  +  ZnNa,(SO,),  +  H,0, 

whilst,  according  to  Bernthsen,  it  has  tlie  composition  ^a^SsOi,  and 
is  formed  as  follows. 

4NaH,S0,  +  Zn  =  Na»S,Oi  4-  ZnNa.,(SO,),  +  2HaO. 

lu  order  to  obtain  evidence  as  to  which  of  these  views  is  correct, 
Icnown  qnantitica  of  sodium  hydrogen  snlphitp  solntion  were  well 
shaken  with  ziuc,  in  the  cold,  until  no  furthrr  iiction  took  place,  and 
the  qnantity  of  dissolved  zinc  was  then  estiniaLed.  It  was  found  that 
2,  gram  of  sodium  bydix>geu  hulphite  is  equivalent  to  0154;  gram  of 
sine,  which  sgrees  with  the  rsquirements  of  the  second  of  the  above 
«quations»  thus  sffozding  renewed  confirmation  of  Bemtheen's  formula 
lor  hypoBulphutous  aci£  H.  G.  0. 

Assay  of  Zinc  Dtiat.  By  F.  Mlyk<:  (Z^nt.  angw.  Ch^^m..  1894, 
43.5).^ — Tlie  author  believes  that  his  apparatus  is  preferable  to  the  one 
proposed  by  liach  (this  vol.,  ii,  332 — 400),  and  that  it  may  also  be 
nsea  for  other  purposes,  such  as  the  estimation  of  carbonic  an- 
hydride in  carbonates.  In  this  case,  the  dilute  sulphuric  or  hydro- 
<;lilonc  acid  should  be  first  sataruted  with  carbonic  anhydride,  best 
by  introducing  a  small  qnantity  of  sodium  hydrogen  carbonate.  The 
apparatus  >vithoutthc  generating  flask  may  also  be  used  for  collecting 
and  THcasunng  any  gas  under  atmospheric  pressure,  provided  its 
volume  is  between  2t>U  and  400  o.o.  L.  de  K« 

Employment  of  Meronxio  Oxide  in  AnAlyeis,  By  £•  F,  Siotk 
and  P.  Hetl  (Zeit  anorg,  Okmu^  7,  82-— 90). — ^The  use  of  mercuric 
oxide  has  be^n  recommended  by  Bcrzclius  and  by  Volbard  (a)  for 
precipitating  some  of  the  metals  from  their  solutions,  and  (&)  for 
<x>nTerting  chlorides,  sulphides,  do.,  into  oxides  for  weighing.  The 
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anfclioni  have  investigated  thiB  sutrject,  to  detomiine  in  which  cues 
this  reagent  oan  be  advantageonsly  used. 

For  preparing  oxides  for  weic'lini'j',  the  proripitate  (sulphide,  &c.) 
is  dissolved  in  a  little  bydrochlonc  acid,  evaporated  to  a  small  bulk, 
and  intfoduced  into  acracible  ;  excess  of  mercuric  oxide  is  then  added, 
and  sorne  strewn  over  the  moist  inner  sides  of  the  crucible,  the  whole 
ia  slowly  dried  on  a  hot  plate,  and  finally-  heaied  atrongly,  to  drive  off 
all  meTCorio  chloride  and  oxide.  In  this  way,  zinc  snipbide  may  be 
Teadily  and  qaickly  converted  into  oxide  for  weighing.  Cadmram 
gives  good  results  if  caro  is  taken  to  well  powder  tho  sides  of  the 
crucible,  and  not  to  allow  the  crucible  to  become  red-hot  until  the  fnmps 
of  mercuric  oxide  liiivc  entirely  disappeared;  otherwise,  some  ol  the 
cadmium  chloride  ma^  bo  volatilised  before  its  conversion  into  oxide. 
IManganese  and  nickel  snlphideSf  and  bUmuth  oxyohloride  give  good 
resnlte.  Cobalt  doea  not  give  a  enffimentlj  definite  oxide  to  be  satis- 
factory, the  final  product  varying  in  composition  between  CtO«aod 
Go»0||  according  to  the  temperature,  &:c. 

For  separating  metals  by  precipitation,  mercuric  oxide  mar  safely 
Tie  used  to  separate  iron  from  manp-ancse  in  cold  solutions,  although  the 
iirst  precipitate  should  be  redibsolved  and  reprecipitated  to  ensure 
freedom  from  traces  of  manganese.  It  may  be  used  as  a  quick, 
approximate  method  of  separating  iron  from  nickel  or  cobalt,  if 
abmate  accuracy  is  not  required.  Chromium  is  also  precipitated 
from  its  cold  solutions.  Zinc,  nickel,  cobalt,  uranium,  berylinm, 
cerium,  and  lanthanum  are  only  partially  precipitated  in  the  cold. 

Ti.  T.  T. 

Reaction  of  Copper  Salts.  My  H.  Thoms  (Zeif.  anal,  i  'hem.y  35, 
464  ;  from  Fliarm.  Centr.,  31,  31). — If  to  a  solution  of  cupric  sulphate 
in  200,000  parts  of  water,  which  is  too  dilute  to  g^ve  a  viribU  ooloia- 
tion  with  potassium  fenvcyanide,  potassium  iodide  is  added,  a  yellow 
coloration  is  produced,  becoming  violet  with  starch  paste.  The  latter 
coknation  is  visible  even  with  500,000  parts  of  water.      M.  J.  S. 

Quantitative  Analysis  by  Electrolysis.  By  A.  Cr.*: <  >  v  (B.  r., 
27,  2ui>U — 2081). — A  description  is  given,  accompanied  by  plans 
and  a  sketch,  of  the  manner  in  which  the  private  laboratory,  and 
a  bench  in  the  inorganic  laboratory,  are  fitted  up  for  electrolysis 
at  A.ix-la-Chapelle.  At  the  bench,  24  electrolyses  can  be  simul- 
taneously caiTied  out,  and  the  cuirent  in  each  electrolytic  cell  can  be 
meHRUT'ed  by  means  of  ;m  ampere-meter  common  to  the  sot.  The  usual 
method  of  measuring  tlie  cui'rent  with  a  gas  voltameter  before  the  elec- 
trolysis is  commenced  is  very  faulty.  The  author  uses  an  ampere-meter, 
which  can  be  thrown  into  circuit  during  electrolysis  by  adjusting  a 
copper  bridging-wire  between  two  mercury  cups.  When  the  measure- 
ment is  made,  the  bridge  is  removed  and  connection  made,  so  as  to 
cut  off  the  ampere-meter,  but  this  time  by  means  of  a  bridge  having 
n  resistance  just  equal  to  that  of  the  meter;  the  current  in  the  circuit 
thus  remains  equal  to  that  at  the  time  of  measui-ement.  The  current 
ia  not  quoted,  but  the  "current-density,"  or  tho  number  ot"  anip^TCS 
per  100  fiq.  cm.  of  surface  of  the  electrode.  The  solutions  used  were 
commonly  made  by  adding  ammonium,  or  ocouiooally  potaasinm 
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oxalate  to  a  eolation  of  the  salt  of  the  metal,  some  free  oxahV  acid 
bptntr  hIso  uHuallj  added.  In  the  case  of  antimony,  liowevtr,  sodium 
snlfih I  u*  was  added,  and,  in  the  case  of  silver,  potassium  cyanide, 
ihe  ciepohits  wei-e  dense  and  metallic.  With  lead,  the  elcctroljtis 
was  carried  out  in  the  presence  of  nitric  acid  onlj,  and  the  deposit  of 
peroxide  weighed  aa  aacb.  With  manganene,  it  was  done  in  the 
presi  nee  of  acetic  acid  only,  and  the  precipitate  of  peroxide  was 
itrnited  and  weighed  aa  MnjOi.  In  the  case  of  mercury,  tin,  antimony, 
lead,  ami  mantrfinese,  it  wa^  found  cxppdiert  to  use.  not  a  polished 
platinum  dish,  l>nt  one  the  surface  of  which  bad  been  nuide  matt  by 
means  o£  a  fund  biattt ;  the  deposit  often  adhered  to  this,  when  it 
would  not  adhere  to  a  smooth  snrface.  Below  are  given  deteila  of 
carr^t^denaity  in  amperes,  diiference  of  potential  of  the  electrode  in 
volts,  temperature,  and  dnration  of  the  electrolysis  as  employed  in 
depositing  varioos  metals. 
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Similar  detaiU  are  hUo  given  for  the  ticparutiou  of  h  ad  and  copper, 
copper  and  iion»  antimony  from  arsenic  and  from  tin,  copper  from 
nickel  and  from  cobalt,  iron  from  alnmininm  and  from  cbromiom, 
and  for  the  simultaneous  deposition  of  iron  and  oohaltand  of  iron  and 
nickel.   The  methods  used  ate  already  well  known*         C.  h\  B. 

Colorimetric  Estimation  of  Minute  Quantities  of  Lead, 
Coppti,  Tin,  and  iron.  By  E.  K.  Buddicn  and  H.  Uaudv  {Analysis 
10,  169^1 7&).—*The  aathors  having  tried  the  varioas  processes  in 
ndo  for  the  colorimetnc  estimation  of  traces  of  thene  metals  in  m.neml 
waters,  lemonades,  J^c,  came  to  the  following  conclusions. 

That  in  determining  traees  of  metals  by  tlie  hydrc^n  snlphide 
jirocess  (<'ompHre  Abstr.,  1S*.)8,  ii,  242,  599),  it  is,  above  all,  necessary 
to  follow  sirietlj  the  same  order  in  the  addition  ot  tlie  reagents,  and, 
us  cloAely  as  pottsible,  to  use  always  the  saaie  quantity  ot  tiie  ica;>etit, 
both  in  the  actual  experiment  and  in  the  prt-paration  uf  the  solution 
used  for  the  oomparatiye  determination.  That  all  the  oonditiona  of 
experiment  should  be  stmilur ;  for  ioKtanoe,  in  testing  a  lemonade,  the 
liqaid  for  comparison  should  oontaui  the  same  amount  of  nugar,  acid, 

f  OL.  LXTi.  ii.  37 


Digitized  by  Google 


ABSTRACTS  OP  OBBMIOAL  PAPERS. 


&c.  Even  the  amount  of  carbonic  anhydride  in  efFerves"in«i  heremjres 
Exercises  a  slight  influence  on  the  reaction.  The  authorn  promise 
further  experimente  and  invite  co-operation.  L.  de  K. 

Estimation  of  Han^meBe,  Ma^eflium,  Zinc,  Cobalt^  and 

Kickel  by  Clstssen's  Oxalate  Procass.   Bj  Or.  Nass  {Zett,  angv. 

Chem.^  1894,  501 — 508). — Classen  recommends  addinj?  a  solntion  of 
pota>sinm  oxalate  in  excess  and  then  precipitntiner  the  metallic  oxalate 
bj  biiliiiLT  witli  excess  of  acetic  acid.  The  j)recipitate  is  then  washed 
with  a  mixture  of  alcoliol  and  acetic  acid  aud  at  <mce  iguited.  The 
author,  having  tned  the  proce^^s  with  both  potassium  and  ammonium 
oxalate,  finds  that  it  is  perfectly  vselesa  for  manganese,  cobalt,  and 
nickel,  bat  tbai  good  resalta  are  obtained  wttb  mafBTDesiam  and  sine. 

L.  PE  K. 

Estimation  of  Ferrous  Iron  in  Silicates.  By  J.  H.  Pi  att 
(Amer.  J.  Set.,  [.S",48,  149 — 1 51  ^  -  'nic  Author  <iiHsolv»'s  the  mineral 
in  a  boiling  mixture  of  hydrotluoric  and  dilnte  siiiphuric  acids. 
To  prevent  oxidation,  the  solution  is  effected  iii  a  current  of  carbonic 

I  hydride.  Tbe  apparatus  nited  consists  of  a  Rosens  ignition  crucible, 
which  must,  ^however,  be  entit^ely  made  of  platinum.  After  cooling, 
the  liqnid  is  trimsf erred  to  a  beaker  or  dish^  and  titrated  with  per- 
manganate.  The  test  analyses  are  very  satisfactory.       L.  db  E. 

Separation  of  Bismuth,  Zinc,  and  Nickel  by  Hydrogen  Per- 
o.adc.  By  P.  Ja.vnasch  and  E.  Rose  ( Ber.,  27,  2227 — 2231 ;  com- 
pare Abstr.,  1892,  537;  1893,  ii,  492 ;  this  vol.,  ii,  32,  7i).--Bi8mnth 
may  be  separated  from  sine  or  nickel  by  pouring  a  solution  of  the 
iiitratf  B  of  the  metals  in  5  c.c.  of  nitric  acid  and  60  c.c.  of  water  into 
a  mixture  of  25  c.c,  of  3 — 4  per  cent,  hydrogen  peroxide  and  15  c.c. 
of  concentrated  ammonia.  llDdcr  these  circnmstMnces,  the  bismnth 
is  completelv  precipitated  as  the  hytlrated  ])croxidc,  which  is  then 
collected  and  washed,  first  wiih  dilute  ainrnuuia,  tinally  witii  culd 
water.  Ouly  traces  of  zinc  or  nickel  are  precipitated  along  with  the 
bismnth,  so  that,  unless  exceptional  accuracy  is  required,  it  is  not 
necessary  to  redissolve  the  precipitate  and  repeat  the  separation. 
The  dried  precipitate  is  removed  from  the  filter  paper,  the  latter 
carefully  incinerated,  wnd  the  a^li  1  rested  with  nitric  acid  :  tlie  pr«*ci- 
pitnte  is  thm  adilcd  to  the  ash,  and  lite  whole  carefully  heated,  a  plati- 
j.um  eiviicihle  being  used.  The  RiHica,  which  is  usually  present  in 
hydrogen  peroxide  to  the  ex'teiit  ot  about  0  006  gram  per  50  c.c,  is 
precipitated  along  with  tbe  bismuth,  and  must  be  allowed  for. 

The  sine  or  nickel  is  determined  in  the  residue  obtained  by  evapo- 
rating the  filtrate  after  it  has  been  oarefully  ignited  to  remove 
ammonium  salts. 

The  nnthors  have  found  thatammoninm  persulphate  may  often  be 
employed  as  a  i*eageut  instead  of  hydrogen  peroxide,  but  that  it  is  not 
BO  couveuicnt.  A.  H. 

Rapid  OeteoUon  of  Tin.  By  Or,  DENrofes  (J.  Pharm,,  [5],  30, 

207 — 212). — Various  organic  compounds  n  i  capable  of  immedi« 
<atdly  producing^a  blue  coloration  in  a  solution  of  ttoiphouiolybdic  acid 
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(ammonium  Tin^lybilatt*,  10  grains;  wntor,  lUO  c.c.  ;  pnro  sui[>hnric 
acid,  1()0  c.c).  Aiuuug  inorganic  cuuipuiinds,  hypopiiuspiuteis  iu  hot 
Bolation,  and  hjposaiphiteH,  t'tirrous  flalts,  cuprotui  aaits,  and  staniiouii 
8«lt8,  at  the  ordinary  teinpcralore,  prodoce  the  blue  coloar  immedi- 
ately. 

Notwithstanding  the  preeence  of  the^e  other  redncinft  agents  In  • 
•tolntion,  fin  may  be  rapidly  detected  by  tlie  following  method. 
{Severf\l  (lrf>ps  ot  llie  snspecttsd  solution  is  placed  on  a  piece  of 
platinum  witli  a  (lr()|»  of  hulphuric  acid,  and  h  piece  of  ^inc  is  brouL^ht 
in  contact  witli  the  platinum  underneath  the  HurfHce  uf  the  liquid. 
After  a  minute  or  two,  the  platinum  is  washed  with  water,  4  or  5 
drops  of  hydrochloric  acid  are  dropped  apon  the  spot,  and  the  liqnid 
evaporated  to  dryness  at  a  gentle  heat.  3  Of  4  drops  o£  water  are 
then  added  to  the  reRuliu',  left  there  for  some  .secondn,  and  1  or  2 
drops  of  tho  solution  tlius  formed  i«?  ponrcd  into  *J  or  :»  <]ri']v<  of  the 
Kulphouiolylxliu  Jicid;  an  insiantaneous  blut-  coloiiition  uidicates  that 
tin  nmst  have  bron  on  the  platinum,  for,  owing  to  the  insolubility 
of  cuprous  chloride,  this  will  not  be  dissolved  by  the  water. 

In  alloys,  tin  may  be  rapidly  detected  as  follows.  Some  particles 
of  the  alloy  are  placed  in  a  capsnle  with  a  doxen  drops  of  hydro- 
chloric acid,  which  is  then  evaporated  to  dryness  at  a  gentle 
beat.  A  few  drops  of  water  is  now  placed  on  the  residue,  and  1  c.c, 
of  a  nearly  boiling  solntl'Mi  nf  cacotlu'liiie  is  added.  If  tin  be  present 
an  amethyst  colour  is  produced,  which  becomes  blue  with  alkali  iu 
the  absence  of  air,  and  green  in  the  presence  of  air.  The  cacotheline 
solution  is  prepared  by  dissolving  0*5  gram  of  brucine  iu  5  c.c.  of  cold 
nitric  acid  in  a  flask,  adding  250  o.c.  of  water,  boiling  for  10  to  15 
minates,  and  making  np  the  volome  of  the  cooled  liquid  to  250  c.*-. 
If  the  tin  is  present  in  very  small  quantity,  the  amount  of  this 
reagent  added  slmuld  be  limited  to  4  or  5  dropr< ;  ferrous  and  cuprous 
suits  do  not  yield  the  reaction.  Onf'-tw(>ntieth  of  a  milligram  of  tin 
can  be  detected  in  a  drop  of  liqnid  by  this  test. 

Since  metastannic  acid  is  readily  i-educed  to  tin  in  the  pi^sence  of 
zinc  and  hydrochloric  acid,  it  can  be  readily  identified  by  placing  it 
on  a  sheet  of  sine  and  moisteoing  it  with  hydrochloric  acid ;  the  spot, 
of  sine,  on  which  the  tin  has  been  thus  deposited,  may  be  dissolved 
in  acid  and  the  tin  detected  by  the  tests  described  above. 

A.  G.  li. 

Separation  of  Tin  from  Antimony.  By  Mi'\ni%-  (Oompt.  rend., 
119.  'J24 — 22ti).-  i  lie  alloy  containing  tin  and  antimony  is  treatea 
Avith  nitric  acid,  vviuch  dissolves  the  other  metals  and  converts  the 
tin  and  antimony  into  insoluble  oxides,  which  are  washed,  heated, 
and  weighed  together.  The  oxides  are  then  mixed  with  a  plate  or 
ball  of  tin  and  dilate  hydrochloric  acid,  the  liquid  being  gently  heated 
for  a  few  hours  with  occasional  agitation.  When  all  trace  of  the 
oxides  has  disappeared,  the  reduced  antimony  is  collected  on  a 
weighed  tilter,  washed  with  water  and  aleohol,  dried,  and  weighed*. 
The  tin  oxide  has  been  converted  into  soluble  chloride,^ 

C.  H.  li. 

Redaotion  of  Vanadio  acid  by  Tartaric  acid  and  ita  TItra-. 
tlon  in.  AUuOiiM  Solutioa  witit  Zodina.  By  P.  £.  BfiowKixa  (Zeiu 
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anorg.  Chem.,  7,  158 — 160). — The  solntioa  of  vauidic  acid  is  boiled 
with  an  exoeaa  of  tartaric  aotd  nnttl  it  aoqotm  a  beantifal  blue 
oolonr;  it  iR  then  mixed  with  excesft  of  potasfiinra  hjdrofiren  car^ 
bonate,  cooled,  and  treated  with  esoesg  of  standard  iodine  solution. 

When  the  h\no  coloration  of  vanalium  tetroxide  has  disappeared, 
the  excess  of  iodine  is  titrated  with  a  solution  of  arsenions  a  -id  nntil 
the  colour  of  the  iodine  is  just  discharged,  finally  the  blue  coloraf  ion 
should  be  obtained  when  a  few  di'ops  of  iodine  solution  aud  starch 
are  added. 

The  resnlte  agree  rery  well  with  thoae  obtained  hj  rednotion  with 
snlphnrouB  acid  and  titration  with  permanganate.  £.  G.  B. 

Analysis  of  Gk>ld  Ores*   By  S.  Cotton  (7.  Thirm,^  [5],  30» 

85 — 87). — 1  kilo.,  or  more,  of  the  ore  is  finely  powdered,  roasted  at  a 
dall  red  heat  to  expel  sulphur  and  arsenic,  and  made  into  a  cream  with 
water;  100  gram*?  of  mercury  is  added  and  the  whole  is  shaken  from 
time  to  time.  After  two  days,  lOO  grams  of  potassium  cyanide  is 
added,  and  the  intermittent  shaking  is  continued  for  another  two 
days.  The  mixture  is  dried,  and  the  mereary,  which  now  contains 
ail  the  gold,  is  separated,  partly  directly  and  partly  by  waslung,  and 
the  {nreater  portion  of  the  metal  dissolved  by  nitric  acid;  the  re- 
mainder is  expelled  by  heat  in  an  open  crncible.  The  g-old  is  thns 
left  ready  to  be  weicrlied.  The  process  is  capable  of  estimating 
quantities  of  gold,  which  cannot  be  determined  by  the  usual  lead  assay. 

A.  G.  B. 

Modifications  of  Romljn's  Apparatus  for  the  Estimation  of 
Dissolyed  Oxygen  in  Water.  By  J.  C.  Boor  {Rrr,  Trav.  fhim., 
13,  88 — 92  ;  compare  llomijn,  this  vol.,  ii,  28). — The  a])paratus  is 
sWuwu  in  Fit;.  I.  The  flask  A  has  a  capacity  of  about  4  litres,  and  i» 
fastened  by  bands  of  copper  (C)  to  the  leaden  sinker  B,  which  is 
mounted  on  a  wooden  plate  V.  The  pipette  H  is  attached  to  A  by 
the  copper  frame  KL,  has  a  three-way  cock  at  P,  and  w  connected  by 
rubber  tubing  to  1),  which  is  closed  with  a  stopper  attached  to  a 
string.  The  apparatus  is  lowered  to  the  rpqiiiT-ed  depth,  and  the 
stopper  i*emoved  from  D,  the  flask  aud  pipette  tjuicklv  till  with  water, 
the  air  escanina:  by  the  tube  T.  The  water  in  the  pipette  is  n.sed  to 
estimate  the  oxygen,  that  iu  the  flask  for  the  determination  of  the 
ammonia,  Ac»  Fig.  2  represents  an  improved  form  of  pipette  (H  in 
Ftg.  1).  A  and  B  are  two  three-way  taps,  the  bulb  C  contains  about 
10  c.e.,  ^t'^  capacity  between  the  fidncial  marks  M  and  N  being  aocn- 
rately  determined,  the  tube  eoTiimunicates  at  S  with  the  sndinm 
hvposulphite  solutirm.  the  ntln  i-  tube  is  connected  with  a  8up[ily  of 
hydrogeJi.  The  .sodium  ij^  {»()siilpliit(»  solntion  is  introduced  by  t  urjiinrr 
the  taps  into  the  posiliou  shown  in  the  iigure.  When  the  solution 
reaches  the  mark  M,  B  is  dosed,  and  A  is  turned  so  that  the  balb 
communicates  with  the  source  of  hydrogen,  the  pipette  is  then  attached 
to  R  and  the  solution  allowed  to  flow  throngh  P,  the  liquid  being 
afterwards  drawn  back  to  the  mark  N,  The  iodine  solution  is  intro- 
duced in  a  similar  manner. 

This  apparatus  allows  water  to  be  obtained  irum  any  depth,  in 
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qnanHtj  aufficient  io  admil  of  the  estimation  of  all  tbe  coitstitnents ; 
i(  is  much  easier  to  manipulate  than  Bomijn's,  and  the  pipette,  being 
free  from  adheiing  water  and  dirt,  ensures  greater  aocoracv. 

j.  B.  T. 

Apparatus  for  CoUeetlng  Samples  of  Water  some  Distance 
beneath  tbe  Snilkce.  By  W.  T.  Burorss  (Chem,  News,  70, 54). — 

This  apparatus  i'r  for  obtaining  Famples  for  hnctenological  examina- 
tions. A  partially  exlmusted  glass  tnlx',  of  (J  c*.c.  capacity,  drawn 
out  at  the  top  to  a  narrow  tnl>c  and  at  one  point  to  a  very  fine  papil- 
lary, is  sup]i(>'letl  in  a  wt  i^^'hted  wire  holder  and  lowei-ed  into  the 
water;  at  any  desired  deptli,  a  jerk  of  the  wire  by  which  the  tube  is 
lowered  releases  a  spring  attached  to  the  bolder,  which,  flying  round, 
breaks  off  the  tube  at  the  cai)illary.  The  tube  fills  in  a  few  seconds, 
and  is  then  drawn  up  and  sealed.  D.  A.  L. 

Apparatus  for  the  Extraction  of  Gases  Dissolved  in  Water. 

By  S.  Hakvey  (A/inh/st,  19,  1:21  1*2.>).— The  a])j)aratiis  conf.ist^  uf  a 
l^lobiilar,  spitidle-slmped  glass  vessel  A,  having  two  opposite  tapei-- 
ing  necks,  13  14  in.  long  between  tbe  two  extremities,  the  globular 
part  being  3  j  or  8^  in.  in  diameter.  The  upper  neck  is  somewhat 
enlarged,  tapering  gradually,  the  lower  is  narrow  and  cylindrical ;  both 
end  in  a  capillarv  bore  bulbous  at  the  end,  to  enable  the  rubber  tubing 
to  be  securely  aflRxed.  The  upper  one  lias  a  short  length  of  small- 
bore pressure  tiibing,  securely  tied  and  furnished  with  a  screw  clanip 
B.    The  apparatus  is  used  as  Ibllows: — lu  the  tirst  place,  the  cxaci 
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C'ftpitcity  from  end  to  end  is  ascertained.  It  is  then  filled  with  the 
sample  of  water,  the  clamp  B  is  closed,  and  the  vessel  carefully 

fixed  upright  io  a  tin  water- 
bath  C,  6  in.  in  dvameter  and 
7  in.  High,  standing  on  legs 
12in.  high, and  havinr'  an  open* 
ing  in  the  bottom  closed  by  a 
perfonited  cork ;  the  latter  is  so 
aimn^ed  that  whilst  the  lower 
stemof  tlie spindle  projectA  2  iu. 
below  the  bottom,  the  globalar 
part  18  immersed  in  the  bath. 
The  clamp  ie  now  opened, 
and  about  one-third  of  the 
water  allowed  to  run  into  a 
TOonsnred  vessel.  This  amount 
deducted  from  the  total  gives 
the  amount  experimented  on. 
The  lower  end  of  the  spindle 
has  now  oti(<  end  of  a  2  ft. 
piece  of  smali'bore  pressure 
tubing  slipped  over  it  and  se- 
cured. This  tubinpr  has  a  mer- 
cury reservoir  D  at  the  other 
end,  and  the  latter  is  8uitably 
supported. 

Mercary  is  now  poured  into  the  reeonroir,  the  clamp  6  is  again 

opened,  and  the  air,  together  with  any  bul>ble8,  driveu  out,  the  water 
being  allowed  to  follow  to  the  upper  end  of  the  rubber  tulx)  E.  After 
closinir  the  clamp,  a  Tiitrometer  having  a  bent  rnpillarT  tube.  F,  affixed 
to  the  beak,  is  filled  with  mercury,  and  this  is  forced  to  the  eud  of  the 
capillary  tuuc,  which  is  now  thrust  into  the  top  of  the  rubber  tubing 
and  secured.  The  reservoir  is  lowered  and  the  clamp  cautiously  opened 
in  order  to  run  a  little  mcrcarT  over  sufficiently  far  to  reach  the  lower 
end  of  the  capillary  tube,  ihe  clamp  is  now  closed,  the  bath  filled 
with  cold  water,  nud  heat  applied.  To  prevent  the  latter  injuring 
the  lower  end  of  the  spindle,  a  metal  screen  O  is  rivet^^d  on  to  the 
boHom  of  the  bath  so  as  to  screen  the  jj-lass  from  the  finnie,  and  for 
the  same  reason  the  hole  in  the  bath  is  at  one  side  to  allow  sutiicient 
space  for  lieating. 

Under  the  diminished  pressore,  the  water  in  the  globe  soon  boils 
vigorously  and  without  bumping,  and  the  expelled  gases  collect  in  the 
upper  stem.  After  two  houn,  the  reservoir  may  be  raised,  the  clamp 
B  opened,  and  the  gases  passed  into  the  nitrometer,  taking  care  not  to 
admit  any  water.  The  clamp  is  again  closed,  the  reservoir  lowered,  and 
♦  he  operation  cont  inued  to  collect  any  further  traces  of  jjas.  By  raiBing 
ihu  reservoir,  any  residual  gas  may  be  di-iven  completely  into  the 
mirumeter,  where  it  is  subjected  to  measurement  and  absorption. 

L.  Dfi  K. 

The  Relation  of  Sa'^charlmetar  Degrees  to  Animlar  Degrees. 
By  £.  KiMBACB  (J?er.,  27,  2282^2285).— One  scale  dhision  on  the 
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Venfzke  qnnrfz  wor^y-p  snccharimetor  is  nsiially  taken  as  equal  to 
0  oi^o"  or  0  o4<).")  '  of  rotation  for  sodium  liLcht.  The  author  has  re- 
determined this  ratio,  and  finds  that  it  increases  slightly  as  the  con- 
rentration  of  the  sugar  solution  increiiBes ;  he  uses,  an  the  soorce  of 
liffht,  either  an  ordinary  ^alight  or  an  Aner  lamp  with  a  dichromate 
screen.  Tor  cane  sugar  and  glncoso  the  mean  value  of  the  ratio  is 
0  344;  the  ratio  is  prncticallj  the  same  £<»  solutions  of  snntouin  in 
chloroform  and  of  camphor  in  alcohol.  W.  J.  P. 

Gravimetric  Estimation  of  Sugar  by  Fehling's  Solution.  By 
C.  Kii,LiN(i  (Zei't.  rnxjir.  Ch(*m.,  1804,431 — 433). — The  author  states 
that  in  tlie  otiierwi'ie  excellent  process  of  Miircker  and  Allilm,  every- 
thing depends  on  the  quality  of  the  asbestos  used.  As  the  peculiar 
kind  recommended  hids  fair  to  become  very  scarce,  or  perhaps  to 
a1tog«*ther  dimppear  from  the  market,  the  author  has  again  taken  to 
the  olH  plan  of  collecting  the  onproos  oxide  on  a  filter.  The  modus 
apemndi.  is  as  follows. 

The  filter  containincr  the  cnprons  oxide  is  dried  at  100°,  the  con- 
tents then  tranpferred  to  a  "wciprhed  dish,  cooled  in  a  desicrator.  and 
"weijrhed.  The  filter  is  now  burned  in  a  weighed  porcelain  crucible, 
i&rnitod  over  the  blow-pipe,  and  the  cupric  oxido  finally  weighed. 
The  resnlt  will  be,  howerer,  somewhat  too  high,  as  the  filter  paper 
always  Hbsorbs  some  copper  from  the  Fehling's  solution  which  wash- 
ing fails  to  remove.  This  quantity  is.  howeyer,  fairly  constant^  and 
msy  be  once  for  all  determined  by  a  blank  experiment 

L.  pr  K. 

Estimation  of  Sugar  by  Fehling's  Solution,  \^y  A.  Puaoer 
(At'ii.  anrjw.  Chem.^  1894,  520 — 621). — The  author  (see  preceding 
abstract)  prefers  to  operate  as  follows : — The  cuprous  oxide  is  col- 
lected on  a  double  filter,  washed  and  dried.  The  precipitate  is  now 
as  much  as  possible  detached  from  the  filter,  and  transferred  to  a  piece 
of  glased  paper.  The  filter  is  incioerated  in  a  nlatinnm  crucible,  and 
the  ash  well  pressed  with  a  platinum  v:ut.  The  cuprous  oxide  is 
transferred  to  the  erneible  and  the  iprnition  rontinned  over  a  small 
flame  at  first,  actively  stirnnfT*  all  the  while.  After  heating  the  covei  ed 
cn'ucible  with  the  full  flame  for  a  few  minutes,  it  is  cooled  and  weighed. 
The  enter  filter  is  ignited  so  as  to  estimate  the  amount  of  copper 
absorbed  by  the  paper.  L.  pb  K. 

Estimation  of  Sugars  by  Fermentation.  By  Larch 6  (BieJ. 
CetUr,,  23,  5.ni-~r,.-2:  from  D.  Bierbrau^r,  21,  121n  1213).— In  the 
estimation  of  suirar  with  Fehling-'s  solution,  hi^h  results  injiy  bo 
obtained,  owing  to  the  action  of  the  Fehling's  solution  on  snbsiances 
which  are  not  sugars.  It  is,  moreover,  sometimes  desirable  to  esti- 
'  mate  mngle  sugars.  It  is  therefore  proposed  to  employ  certain  forms 
of  yeast  which  ferment  one  or  more  sugars.  By  fermenting,  for 
instance,  wort  (500  o.c.)  with  Saas  yeast  (2  5  grams),  the  amount  of 
nialtose,  dextrose,  and  saccharase  can  bo  determined,  8aaz  yeast 
beinsr  nnnble  to  ferment  the  substances  known  as  maltodextrin,  or 
isomalto-e.  If  instead  of  Saaz  yeast,  Sorrharomycet  apiculatu^  is 
employed,  the  amount  of  dextrose  aiono  is  obtained. 
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In  carrying  out  i7iv(\stigattoiu  of  tliis  kind,  it  is  necessary  to  know 
the  properties  of  the  various  yeasts :  that  Saccharomycea  apicHlaitit 

will  only  ferment  sngars  like  dextrose;  Saccharonif/f^e,^  Jt^rrjfnnen'd-t 
drxtroRP  mv\  s;u'charo8e;  Snaz  yeai^t,  doxtrnsr,  saechaitiso,  atul  in;ilt<>f!e  ; 
and  that  Fiuhuberg  yeast  decomposes  uU  those  sufTrnrs  and  isdinaltose 
a.H  well.  Saccharomyces  Kephir  may  be  employed  for  the  ebiimation 
of  lactose.  K.  H.  M. 

Examination  of  Urine  for  Small  Qa£Uitities  of  Sugar.  By 

A.  H.  Ali.kx  {Annhj^f,  19,  178 — To  detect  small  qnantlties  of 
sujiCnr  in  nrino,  tlic  tiuthor  operates  as  follows  :— 7  to  ft  c.e.  of  the 
Ram])le  is  lieatcd  to  boiling  in  a  ti  st-tnhe,  atiri  c.e.  of  solution  of 
copper  8uipiiat€ — as  used  to  make  Fehling's  solution — is  added.  This 
precipitates  nearlj  all  the  nrio  acid,  xanthine,  hypoxantblne,  pbos* 
phates,  A^c.  When  nearly  cold,  1  to  2  e.c.  of  a  saturated  solation 
of  sodinm  acetate  is  a(l(h>d,  which  will  render  the  precipitation 
complete.  After  filtering,  .5  c.c.  of  the  usual  alkaline  tartrate  mix- 
ture is  next  added,  and  the  mixture  boiled  for  15  to  2(i  sees.  Tn  the 
presence  of  more  than  0  *25  per  cent,  of  snsfBr,  preparation  of  en]1rnll^^ 
oxide  occurs  before  the  boiling  point  is  rraclied,  but  ^vith  smaller 
proportions  precipitation  takes  place  during  the  cooling  of  the  solu- 
tion, which  becomes  greenish,  opaque*  and  suddenly  deposits  cnpracs 
oxide  as  a  fine  orange-yellow  precipitate.  The  best  qualitative  test 
for  traces  of  sugar  is,  however,  the  weli-known  reaction  with  phenyl, 
hydrazine.  L.  dk  K. 

Reactions  of  Normal  and  Basic  Lead  Acetates  with  Sodium 
Carbonate,  Sulphate,  and  Phosphato.  By  A.  Borntrai:«^ek 
{ZeiL  angw.  Chem.^  1894,  454-^460). — ^If  normal  lead  acetate  is 
cautiously  precipitated  with  sodium  carbonate,  the  filtrate  is  dis- 
tinctly acid  to  delicate  litmus  paper  ;  hut  the  author  finds  this  to  be 
due  to  carbonic  and  not  to  aeetie  arid.  The  filtratt'  also  contains  a 
little  lend,  which  will,  however,  not  ]»e  the  case  if  the  acetate  baa 
been  prcci  pit  at  fil  with  an  excess  of  eodium  carbonate. 

If  ntirinal  lead  acetate,  which  always  has  a  slightly  acid  reaction,  is 
mixed  with  sodium  sulphate,  a  neutral  filtrate  is  obtained.  The  end 
of  the  reaction  is  not  so  marked  as  with  sodium  carbonate,  and  ii  is 
therefore  difficult  to  avoid  excess  of  the  reagent.  A  large  excess 
of  the  latter  seems  necessary  for  the  complete  precipitation  of  the 
lead. 

Althnuizb  1e  m1  acetate  has  but  a  feebly  acid  reaction,  and  sodium 
dibvdrogt  H  pliospliate  a  decidedly  alkaline  one,  the  two  salts  \Aio  u 
mixed  in  cquivaieut  proportions  give  a  strongly  acid  filtrate  wliie.h 
contains  only  traces  of  lead  and  phosphoric  acid.  If  a  slight  excess 
of  sodinm  phosphate  is  used,  a  filtrate  free  from  lead  is  obtained. 

When  basic  lead  acetate  and  .sodium  carbonate  are  mixed, a  neotral 
filtrate  is  obtained  which  contains  traces  of  lead  if  no  excess  of  the 
reatrent  has  bren  added;  traces  of  lead  will,  however,  reappear  on 
addiuLT  a  lar^e  excess  of  the  same. 

From  basic  leatl  acetate  and  sodium  sulphate,  a  neutral  filtrate  is 
obtained  containing  a  small  quantity  of  lead;  this  may,  however, 
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be  reductnl  to  a  m^rtj  tmce  by  i  sinfr  ^  fairly  large  excess  of  the  re- 
agent, and  allowing  thi^  to  act  iur  2.4:  LiuurK. 

From  baaio  lend  aee(*ate  and  disodinm  hjdrogen  phosphate,  an  acid 
filtrate  is  obtained,  wbich  will  be  free  from  lead  if  the  phosphate  be 
added  in  large  ezoegs  and  allowed  to  act  for  some  24  honrs. 

L.  Dx  K. 

Reactions  of  Normal  and  Basic  Lead  Acetates  with  Sodium 
Carbonate,  Sulphate,  or  Phosphate  in  the  presence  of  Invert 
Sugar.  By  A.  Boustkakoek  (Zeit.  angw.  Chem.,  1894,  521 — 528). — 
The  author  (see  precedint^  abstract)  has  tried  the  reaction  of  normal 
and  basic  lead  acetates  with  sodlnm  carbonate,  snlphate,  and  phos- 
phate in  the  presence  of  invert  sugar. 

Sndiiim  carbonate  added  in  equivalent  proportion  does  not  com- 
pletely precipitate  the  lead  acetate.  On  aHdincr  nn  excess,  part  of 
the  precipitate  redissolves,  but  it  gradually  reprecipitates  to  a  certain 
extent.  The  solubility  is,  however,  not  due  to  the  invert  Hu^ar  a.s 
such,  bat  only  to  the  levnlose  it  contains,  as  dextrose  has  no  solvent 
action. 

Sodium  sulphate,  added  in  moderate  excess  only,  leaves  a  trace  of 
lead  in  solution,  bnt  a  larfrer  quantity  precipitates  the  lead  as  com- 
pletely fiH  in  the  nbsnnrc  of  invert  snprnr, 

D{<^odiam  hydrogen  phosphate  also  precipitates  the  lead  oom- 

pletclv. 

Sodium  carbonate  added  to  a  solution  of  basic  leati  acetate  does  not 
completely  precipitate  the  l«id,  whilst  an  excess  actually  redissolves 
some  of  the  precipitate;  this,  howevur,  is  reprecipitated  to  a  certain 

extent  after  some  time. 

S<Miinni  sulphate  when  added  either  in  |p*eat  or  small  excess  does 

not  completely  precipituto  the  load  (»vpn  on  lonof  standinpf. 

Difiodiuin  hydrogen  phosphate  completely  removes  the  lead  fT-f>ra 
the  sugar  solution.  L.  de  K. 

Reaction  for  Aldeliyde«:  ZMffdYentlatloii  of  Aldoses  and 
Ketoees.  By  A.  ViLLtBRS  and  H.  Fatollc  {Compt,  rend,,  119,  75 — 
77). — Carefully  purified  acetone  has  no  action  on  a  solution  of 

mapf'Titn  Lk'cnlorised  by  sulphurous  arid,  but  the  removal  of  the 
last  trices  of  aldcliyde  is  extremely  ditficult.  It  follows  that  this 
reasjOTit  can  In?  nsod  for  the  det^etion  of  aldelivdes  iu  acetone  :  it 
should  be  prepaiod  without  excess  of  sulphurous  acid,  and  the  ex- 
periments should  be  made  in  eloMtd  tubes.  Methyl  ethyl  ketone 
i^ives  no  coloration  with  the  reagent,  but  it  is  desirable  that  a  largo 
number  of  other  carefully  purified  ketones  should  be  examined. 

The  reagent  can  also  be  employed  to  distinguish  between  aldoses 
and  ketosoH.  Glnrose.  invert  snpitir,  and  galactose  produce  n  eclora- 
tion  as  intense  as  with  oniinary  ahhdivde,  but  levnlose  and  sorbitol 
trive  no  reaction.  Al)ont  1  gram  of  sii^^'ar  should  he  added  to  10  or 
12  c.c.  of  the  reagent,  which  should  be  free  from  ucid,  since  the 
Istter  interferea  wi&  the  reaction. 

Saocbaroee^  maltose,  and  lactose  give  no  oolcration,  but  after 
several  days,  a  eoloration  appears,  probably  in  consequence  of  a 
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d 'Composition  in  preaeuce  of  vvator  witli  fuiiuatiuu  of  al«lelivlic 
glncoses.  C.  H.  B. 

Valenta*B  AoeUo  acid  Test.    v>v  W.  Chattawat,  T.  H.  Plae. 

WAIN,  and  C.  G.  Moor  (A>,'i!>/st,  19,  147— 150).— The  niithors  have 
adopted  tlie  fDllowing-  method  : — A  short  and  somewhat  tlnek  t*^* 
tabe  of  about  4  in.  x  \'m.^  into  whifh  a  weli-fif tini^  stopper  has  been 
ground,  is  chosen  ;  2*75  grams  of  the  fat  is  then  weighed  into  the 
tube,  and  3  c.o.  of  acetio  aoid  of  exactly  99*5  per  cent,  strength  in 
meaaared  from  a  burette,  and  added  to  the  lat.  Tbe  tube  is  then 
stoppered  and  placed  ia  a  beaker  of  warm  water,  increaRiug  tbe  heat 
nntil,  after  shaking,  tbe  contents  become  qnite  clear.  The  source  of 
heat  is  then  removed,  aiid  tlic  tube  is  so  phired  that  it  is  in  the  centre 
of  the  beaker  ;  the  wh<ile  is  tlim  allowed  to  rest  until  the  chanjre  from 
trfinsparency  tnrhidity  oceius,  when  the  tfinp<'ratare  is  observed 
by  me«ms  of  a  tijennouieter  which  has  been  previously  attached  to 
the  test  tabe  by  a  robber  band.  The  ohanfre  is  very  well  marked. 
It  is  of  the  ntmost  importance  that  the  fat  or  oil— olive  oil,  for 
instance — shonld  be  entirely  free  from  water.  The  fat  shoald  also 
not  have  been  aubjected  to  any  over^heating. 

The  anthors  have  tabulated  the  results  nf  their  experiments  -with 
a  latLT*'  iiuTribi  r  of  oils  and  fats.  As  re^iards  butter,  tj^rures  varying 
from  ^^9 — 29°  vvere  obtained,  whilst  "  mMri^arine"  p^ave  97 — 94".  The 
teat  seems  most  useful  when  applied  to  butters,  margarines,  or  mis- 
tni*e8  of  the  two.  L.  di  K. 

Turbidity  Temperature  of  Oils  and  Fats  with  Glacial 
Acetic  acid.  By  E.  W.  T.  Jones  (Avahj^t,  19,  151— 155).— Tbe 
author  (see  precedinrr  a})srraet)  }iavin«if  noticed  that  even  the  pre.sence 
of  0'2  per  cent,  of  water  in  the  acetic  acid  makes  a  seriouK  diffeivnce 
in  the  turbidity  temperature,  prupo.Hes  to  check  the  acid  wTth  noriiml 
butter  fat.  To  the  best  glacial  acetio  add,  water  is  carefully  added 
nntil  the  turbidity  temperature  with  the  normal  hotter  fat  oomes 
exactly  at  60*  ;  the  acid  is  t4ien  reserved  for  the  testing. 

It  is  nlso  most  important  that  the  relative  proportions  of  acid  and 
fat  should  \)o  strictly  adhered  to.  The  author  uses  spoetal  pipettes,  a 
narrow  otic  Itoldin^  8  grams  of  water  at  l-')'5**  for  the  aeid.  arid  wider 
ones,  with  wider  orifices,  delivering  3  grams  of  water  for  the  fat.  Ail 
oils  or  fats  are  measured  at  50".  L.  de  K. 

Stable  Fonn  of  Hnbl's  Iodine  Solution.  By  P.  Wbuia.'«8 
{Zeit  anal.  Chem.,  35,  457 ;  from  Fham,  ZeU.,  38,  220).— -For  pi«- 
paring  tbe  solution  of  iodine  with  mercuric  chloride,  a  mixture  of 
acetic  acid  with  an  eqnal  volume  of  ethylic  ether  or  ethylic  acetate 
is  used.  The  solution  is  fit  for  Oie  immediately,  and  retains  its 
strength  for  a  long  time.  M.  J.  S. 

Analytieal  Constants  of  Baal  Oil.  By  A.  G.  Craphjiii  and 
J.  F.  BoLFE  (Chem,  Newt,  70,  1—2).— The  aathom  have  tabulated 
Rome  analytical  data  for  seal  oil.  Six  samples  (also  a  sample  of 
blown  oil)  which  were  undoobtedly  genuine  were  tested  for  apeoiib 
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gravity,  insoluble  fatty  acids,  melting  points  of  the  same,  iodine  and 
bromine  absorptions,  total  aeiflity  number,  saponification  equivalent, 
free  (oleic)  acid,  and  the  lieichert  "  ligure.  The  processes  are  fully 
described,  but  pi'esent  no  novel  featnrefl.  The  lighter  coloared  speci* 
mens  were  fairly  constant  as  regards  specific  grwitj  (0*925—0*926) 
and  the  melting  point  (2*2 — ^23")  of  their  insolable  acids.  The  other 
figures  show  great  Tariation.  L.  ds  K. 

Microchemical  Examination  of  Quinine,  By  H.  Behrrns 
(  lu'C,  Trav.  Chim.^  13,  1 — 12). — In  this  paper,  the  author  describes 

tlif  n)Ip!-och*''iiH;il  reactions  of  the  cinchona  alkaloids,  quini»»e, 
cinchonine,  ijuiimiiiit},  uiid  cinchoniuine,  and  dcscrlltts  a  iiiutliod  l)j 
which  small  quaniitiefi  of  the  last  three  may  be  readily  detected  in 
commercial  samples  of  quinine.  The  paper  does  not  admit  of  being 
shortly  abstracted,  and,  for  the  details,  reference  must,  therefore,  be 
wade  to  the  original.  H.  G.  C. 

Estimation  of  the  AlkaloidB  in  Btryohnoe  Seeds.   By  C.  C. 

Keller  (ZeU,  anal.  CAem.,  35,  491  -  from  Apoth  Zeit,  8,  542). 
—Fifteen  grams  of  the  powdered  substance  is  freed  from  fat  by 
washin]Gr  with  etlicv  in  a  tube  pliiii^^^ed  with  cotton  wool.  Tho 
ethercui  extract,  amouutiii<r  to  100  c.c,  cont«ius  some  alkaloid.  wb)(;h 
niust  be  I'ecovered  by  shakiiifi-  it  with  15  c.c.  of  N/*jO  hydrochloric 
acid  and  washing  out  the  acid  with  10  c.c.  of  water.  Tlie  exhausted 
residae  is  transferred  to  a  vessel  of  250  c.c. ;  ether  is  added  nntil  the 
whole  amoDBt  pivsent  is  100  grams,  50  grams  of  chloitiform,  and 
10. grams  of  10  per  cent.  ammODia  solution  are  added,  and  the  whole 
is  shaken  for  half  an  hour.  The  acid  .solution  is  tlien  added  and 
a^ain  well  shaken.  ^Vhen  sf^parntion  is  complete,  the  ether  chloro- 
form solution  is  hltered,  and  lUO  grams  of  it  is  evaporated  in  a  tared 
conical  dank.  The  residue  is  freed  from  chloi*oform,  which  it  obsti- 
nately retaiu8«  hy  repeated  evaporation  with  absolnte  alcohol,  then 
dried  at  95 — 100*^^  and  weighed.  The  purity  of  the  alkaloid  may  be 
verified  by  titration  with  iodoeosin  as  indicator.  The  proi)ot  tion  of 
chloroform  to  ether  most  he  accurately  observed.  M.  J.  S. 

Assay  of  "Cortex  Granati."  Bv  W.  Stoi  dkh  (Chem.  Ceiitr., 
1894,  i.  6U6;  fi-om  AW.  Tydschr,  Fhann,,  6,  3^—44).— Gehe  has 
stated  that  cortax  granoH  only  contains  about  0*3  per  cent,  of  alka- 
loids. The  author,  however,  has  generally  found  1  per  cent.,  but  in 
the  root  bark  only,  the  other  varieties  yielding  much  less.  Qehe*s 
process  of  extracting  the  bark  ^ith  a  mixture  of  ether,  chloroform, 
and  animoTiia,  dissolvinp^  the  crude  alkaloids  in  excess  of  stamlurd 
Huiphurie  acid,  auid  titrating  back  with  an  alkali  ib,  how(  vt  r,  quite 
trustworthy.  L.  i^is:  K. 

Analysis  of  Malt  By  T.  Csobsji an  (J,  Amer.  Chem.  Soc.j  16, 
[8],  559 — 565). — The  author  takes  exception  to  some  btstements 
made  by  Miller  on  the  analysis  of  malt  (this  vol.,  ii,  371).  According 
to  this  chemitit,  the  most  important  points  from  a  brewer's  view, 
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are :  moisture,  extract,  diasfcatic  power,  and  acidity.  The  author 
observes  that  these  factors  do  not  tell  brewers  of  En^s^Iish  beers 
much,  although  they  may  be  useful  to  thoRe  who  brew  Grorman  beer; 
bat  when  taken  in  conjunction  with  ready-formed  segare  soluble  in 
water,  the  uncoa^ulaMe  pi  nt  rids,  free  maltose,  maltodextriii,  or 
dextrin  and  unmoditied  starch,  the  results  give  information  of  the 
greatest  poF';il»)<'  vuliie.  The  -moisture  should  be  about  1  per  <'ent,, 
3  per  cent,  beiiif^^  regarded  witli  suspicion.  The  extract  i.s  usually 
determined  iu  England  by  Heron's  method  (/.  Soc.  Chem.  Jiui.,  7, 
259 — 276),  and  this  bait  always  given  the  aothor  the  greatest  satts- 
faction.  The  diastatic  capacity  is  best  determined  by  liintner's  pro- 
cesv,  but  is  not  of  much  use  unless  the  condition  of  the  starch  is 
known.  The  amount  of  ready-formed  sugars  should  not  exceed 
17  per  cent  ,  calcnlafed  on  ihr  Tnalt;  it  bears  a  relation  to  the  pi*o- 
])ertiun  of  solubie  nneongn I  il  Ic  proteids,  which,  according  to  Moritz, 
is  represented  hy  the  factor  0  ii. 

Alter  calling  attention  to  the  great  importance  of  the  estimation  of 
free  maltose  and  roaltodeztrin,  the  author  gives  his  own  process  for 
the  estimstion  of  the  unmodified  starch  (**  steelioess**).  Fifty  grsms 
of  malt  is  mashed  as  usual,  then  boiled  vigorously  for  one  hour, 
and  then  cf)<»l(  (l  to  I.'kTF.  ;  50  c  c.  of  a  cold-water  extract  (prepared 
hy  soaking  50  grams  of  ground  malt  for  four  hours  in  oOU  c  r  of  water) 
IS  now  added,  and  ilie  masli  kept  at  150"  F.  for  one  hour  longer.  It  is 
then  cooled  do\NU  and  made  up  to  515  cc.  The  grravity  is  taken, 
allowance  being  made  for  the  gravilj  caused  by  the  cold-water  extract. 
The  difference  in  solid  matter  between  boiled  roaah  and  mash  gives 
the  amount  of  unmodified  starch,  which  should  not  exceed  7  per  eont. 

L.  DB  K. 

Estimation  of  Bilirubin  in  Bile.  JJy  A.  Jollks  (^Fjiugers 
ArdUvj  57,  1 — 57). — See  this  vol.,  ii,  406. 
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Acetylanudnizonc,  i^  23,  08. 

Acetyl-n-bcn7a!dnxime,  crvstallitation 
of,  Proc,  1803,  25iL 

Acctylbcnzeneazo-/>-cresoI,  ^-chlor-, 
Proc,  1804, 112- 

AcctylbenzenC'/S-azo-o-naphlhol,  and  it<« 
dibromo-dcrivatiTe,  Traxs.,  840. 

Acetylbcnzoic  acid,  i^  50O. 

.Vcetylbenzoylacctonc,  i,  32. 
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Acctylbenzojlacetoneguanidine,  i.  112, 
Acetjibenzoyluconine,  Traijs,,  :iilL 
Acetylbenzojlamidrazonc,  i,  22, 
o.Acetylbenj!oyl-/3-ben«0Tlpropvlcne, 

o-Acetylbenzoyl-/3.hydroiypropylcne, 

Acetvlbenzvl-o-diphcnvlseraicarbnzidc, 

a/S  Acetylljenzylhydroxylainine,  i,  24. 

/3/3-Acelylbeny.ylhvdroxyliiiiiiiie,  ij  2Aj 
Acetylbcnzyhalit  yluiiude,  ij  iiL. 
Acetylchitenine,  ij,  152. 
Acctylchrysin  methyl  ether,  L  92. 
Acctyldibromotoluidine,  i,  ISiL 
Acetyl-o-a-dicvano-^-hydroxystilbene, 

L222. 

Acetyldiliydroanthrol,  ij  140. 

A'**  y'N A cet  V Idi by  d  ro- a  -  naph t  hinoline, 

Acetyl -oy-diketohydrindene,  11)4. 
Acetvldiphenyli»odihydrotetruzine, 

Acctyl-o-diphenylscniicarbazido,  ij  4J_L 
Acetyl -/S-diplicnybemicarbazide,  i,  411. 
Acetyl-o-diphcnylthio8emicarbazide, 

Acctyldiphenyltriazolc,  i.  386. 
Acetylene,    metallic     derivatives  of, 

Tkaks..  264 ;  iiSL 
 oxidation  of,  in  preaeiico  of  pal- 

liuliuni  asbestos,  ii,  22^ 

 read  ions  of,  ii,  3C7. 

Acctylcthylalizarin,  Tkaks.,  186. 
Acotyl-a-ethylbcnzoyiformoTin,  ij 
Acetyl-j3-cthylbenzoylformom,  i,  283. 
AcetyU'thyltrimetliylamraonium  plati- 

nochloride,  437. 
Acetylglyoxalanilidediphenylhydrazone, 

Acetylglyoxalanilidcoiimepheuylhydra- 

zone,  ij  37«- 
Acet  y  1  gly  oialan  illd  ephenylhy  drazonc- 

oxime,  l  372. 
2-Acetvlhomopyrroline,  i^  110. 
AcetylLydrastoluctone,  i,  389. 
Acetyl ♦4  :  4'-livJroxvaniidoi{iphcuyl, 

i,697.         '        '  ~ 
Acetyliridic  acid,  i^  4S.. 
Acetylirigcnin,  i^  47. 
Acetyl  levoglucosan,  L  Sfi^ 
AeetylmaleYc  anhydride,  rotatory  power 

of,  ii,  435. 
Acetyl-^-methylbenzoylformotn,  [j  237. 
Acotylmethylpurpuroxanthin,  Tbanb., 

1H4. 

l-Acetyl-2-methylpyrrolidone,  i,  617. 

Acetylmucic  acid,  i^  Ifi. 
Acctyl-a-naphthalcneazo-/3-naphthol, 

Trans.,  838. 
Acetyl-/3-noplithaleneaio-fl-naphthol, 

Tbans.,  836. 
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I  Acetyl-OT-nitrobcnzoneazo-/>-crcsol, 
Tkaxs.,  838. 

Acetylnormethylopiazone,  i^  4:12. 

Acetyloxanilide,  i^  513. 

Acetyl -/>-pbcnyK'nediamine  bydroclilor- 
ide,  i,  236. 

Acetyl-o-phenylothylamine,  i^  579. 

Acctylphenylhydrazine,  L  184. 

 iinsym metrical,  •lUiL 

A-Acetylphenyl-op-tolylformazylhT- 
i      dride,  i^  4iiS- 
i  Acetylphyllotaonin,  342. 
'  Acetylpicraconitine,  i,  308. 

Acetylrubiadin,  Tbaks.,  IMm 

Act'tylscoparin,  i,  542. 
i   Acetylsulphacetamidinic  acid,  L  iK>. 
I  A ^*  N '- Acctyltetrabydro-a- najihtluno- 
'      line,  iiG27» 

,   AcetyltetramethTlhepmatoxylin,  i^  311. 
i   Acctyl-o-toluidide,  chlor-,  i^  404. 

Acetyl-p-toluidide,  chlor-,  ij  404. 

Acetyl-^-tolylnitrosamine,  r,  282. 

A-Acetyl-p-tolyl-a-phenylfonuazylhT- 
dride,  i^  458. 

Acetyltrihydroxyanthraquinone,  i^  533. 

Acetyltrimethylbrazilin,  L  341. 

l-Acetyl-3  : 1 :  4-trimethvlpvrazoloDe, 
L622, 

Achroodextrin,  i,  6, 

Acid,  C^l^^Of„  obtaineil  by  the  oxidation 

of  tartaric  acid  in  presence  of  iron. 

Trans.,  899. 
Acid,  CsTTijO^,  derived  from  camphoric 

acid,  L  615. 
Acid,  C^UnO^,  derived  from  camphoric 

acid,  ii  615. 
Acid,  CsIIioOj,  from  the  oxidation  of 

camphoric  acid,  i^  6IJL 
Acid  chlorides  and  nitrate?,  interaction 

of,  Pboc,  1893,  2iiiL 
Acid  from  benzaldohyde  and  ethylic 

succinate,  i,  594. 

 from  tolualloxaztne,  i,  625. 

 in  protozoan  digestion,  ii,  ^nS. 

 nitrogenous,  in  beet  juice,  i^  115. 

Acidimetry,  borax  as  a  basis  for,  ii,  iL 
AciditT  of  the  stomach,  estimation  of, 

ii.  12^ 

Acids,  action  of,  on  glass,  ii,  IS. 

 action  of  palts  on,  ii,  83. 

 aflinity  coefRcicnt*  of,  ii,  230. 

 alio-,  formation  of,  i^  173. 

 amido-,  action  of  pheuylic  iso- 

cyanate  on,  i^  332. 

  nmido-,  estimation  of,  ii,  246. 

 obtained  by  the  breaking 

down  of  vegetable  proteTds,  i,  571. 

 thermal  changes  in  the  for- 
mation of,  ii,  340. 

 and  amines,  physical  properties  of 

mixtures  of,  ii,  L 
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-\i  id«  ami  basrs,  volume  changes  of,  on 

neutrnlisatum,  ii,  409. 
  jironifttic,  fonnation  of  etboreal 

salts  of,  L  213. 
■  ■■  ■  •  law  of  ctbei*iflcatioa  of,  i,  4 63, 

461. 

■  biba«ic,  action  of  aromatic  ortbo- 
<liamine8  on    some  anhydrides  of, 

Lam 

 guanidine  derivatives  of,  L  7^ 

 dicarboxjlic,  action  of  ethjlcnedi* 

amine  on,  ^  490. 
 different,  action  of,  on  gastric  di- 
gestion, ii,  462. 
  dimoleeular,  constitution  of  di- 

cjanides  of,  ^  14. 

 ffttty,  boat  of  combustion  of,  ^  224* 

 nitrogen  derivatives  of  the 

higher,  L  C9. 
 normal,  boiling   points  of, 

Tra.ns.,  729. 
 boiling  ix>int8  of  ethereal 

ealt-i  of,  Tkaxs..  725. 

 oxidation  of,  ^  491. 

 volatile,  !«ei>aration  of,  ^  12. 

 free,  estimation  of,  in  salts  of  the 

lieavj  metnls,  ii,  215. 
 from  beuzoylacetonedicyonhydrin, 

L  4fii 

 inorganic,  complex,  ii,  192.  238, 

.314,  aai, 

 magnetic  rotation  of,  in  different 

solvents,  ii,  77. 

•  mineral,  in  vinegar,  rosaniliuo  by- 

drocliloridc  as  a  reagent  for  the  de- 
tection of,  ii,  219. 

•  ■  luonobujiic,  condensation  products 
of,  with  ivsorcinol,  i.  lJ21i 

 new  methods  of  determining  the 

relative  afTinities  of,  ii,  347. 

 obtained  by  the  oxidation  of  car- 
vole,  421. 

 organic,  detection  of  free  mineral 

acids  in,  ii,  251. 

 electrical  conductivity  of  Halts 

of,  in  presence  of  boric  acid,  ii,  130. 

—  electrolysis  of  salts  of,  ^  228. 

 polvbasic,  airinities  of,  Tbans., 

1024. 

■  unsaturated,  action  of  ethereal  di- 
azoocetatcis  on  ethereal  salts  of,  ^  346, 

— —  weak,  affinity  constants  of,  ii,  378. 
a-Acidylpheuylhydrrtzines,    tiction  of 

cyanogen  on,  ^  512. 
Aconine,  ^  30S. 

 action  of  heat  on,  Trans.,  181. 

 formula  of,  Tbaxs.,  222. 

Aconite  alkaloids,  Traxs.,  174, 1 70,  2!>0. 
Aoonitie  acid,  fonnation  of  pyrrolinc 
derivatives  from,  Trans.,  ^ 


Aconitine,  ^  263,  SOSx 

  action  of  iodine  and   met  by  lie 

iodide  on,  rRoc,  1894, 

 action  of  water  on,  ^  2tJ3. 

 and  some  of  its  derivatives,  effect 

of  heat  on,  Tr.^xs.,  HiL 
 conversion    of,  into  iaoconitine, 

TuAXS.,  220, 

 formula  of,  i^  263. 

 hydrolysis  of,  T«axs.,  220. 

 iodo-,  Proc,  1894,  UL 

 periodide,  Proc,  1894,  06* 

 salts,  action  of  heat  on,  Traxs., 

181. 

Acridine,  symmetrical  diamido-,  ^  f'^^S. 

Acridine-series,  synthesis  in  the,  1^200. 

Acridone,  symmetrical  diamido-,  ^  698. 

Acroiilbumoses,  ii,  108. 
I  Acrylic  acid,  ketones  from,  ^  30. 
,  Actinolit^  magnetite  schists  in  Minne- 
sota, ii,  22. 
I  Adenine,  derivatives  of,  ^  212. 

Adenylic  acid,  hydrolyni!*  of,  ^  631. 

Adipic  acid,  homologues  of,  TiiAXS., 
995. 

Adonitoldiformacetal,  ^  438. 

..li^sculin,  sugar  from,  L  340. 

jEaculm  hippocaxfanuin,  yellow  colour- 
ing matter  from  the  leaves  of, 
L  299. 

Afllnity-coefficients  of  ncidj,  ii,  230. 

 of  organic  bases,  ii,  229.  230. 

 consl4ints  of  weak  acidsi,  ii,  378. 

 of  some  insoluble  mineral  bases, 

ii,  229. 

Agitator,  mechanical,  ii,  379. 

Air,  liquid,  refractive  index  of,  ii,  37. 

  normal,  weight  of   a  litre  of, 

ii, 

I  Air- bladder  of  fishes,   gases   in  the, 
ii,  lii. 

Air-pump,  continuous  automatic  mer- 
cury, ii,  3t9. 
I  Albumin,  crvMtalliscd    and  ash  free, 

 detection  of,  in  urine,  ii,  167.  172. 

 Cf;g-,  crystallisation  of,  i,  309. 

 oxidation  of,  i^  479. 

 peptone  salts  of,  i,  Qii2. 

estimation  of,  ii,  172. 
  estimation  of,  by  Mehu's  process, 

ii,m 

 of  white  of  egg,  i,  214,  480, 

 vegetable,  couiititution  of,  i^  215. 

Albuminous-periostitis,  liquid  formed 

in,  ii,  199. 
.Vlbumin-peptone,  i,  560. 
Albumpne,  I,  480. 

Albumose  from  commercial  ^K-ptone, 
L216. 

■■■  from  Pig  albumin,  i,  214. 
Alcaptouuriu,  ii, 

41—2 
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Ah  oliol.    See  ethyllc  aUol^ol. 

Alcohol  from  acetone  aud  formaldebjde, 

 from  mentlionTlamine,  i,  338. 

 secondary,  from  nitro»omenthene, 

i,  4C8. 

Alcoholimetrj  bj  weiglit,  ii,  lfi2x 

AlcohoU,  plucosides  of,  JL 

 poljijjdrie,  cora|)ounds  of  form- 
aldehyde with,  1^  AaH. 

p  ■  pyuthefliaed  from  aldehydes 
and  ketones  by  means  of  foniialdc- 
Jiydc,  L  Siia. 

  polyvalent,  compounds   of,  with 

bensaldchyde,  i,  2Qa^ 

 unsaturated,  synthesis  of,  5ii3- 

Aldehyde  from  oil  of  lemon  ki^">  h  ^^^^ 

Aldehyde.    See  acetaldehyfle. 

Aldchvdccollidine,  action  of  chloral  on, 

Aldehydes,  action  of  nitric  acid  on,  31G. 
 action  of,  on  nitroso-derivativcs, 

 aliphatic,  oxidation  of,  by  nitric 

acid,  i,  108- 
 aromatic,  action  of  para-substituted 

anilines  on,  ij  261. 
 condensation  of,  with  cyan- 

acctic  acid,  i^  32. 
 hotizcnold,  condensation  products 

of,  TUAN8.,  11)1. 
 colotjr  reactions  of,  witli  amines 

without  addition  of  acids,  ii.  21iL 

■  compounds  of  cyanides  with,  i^  -i.*^ 
 condensution  of,  with  ^-hydroxy-o- 

iiuphthaquinone,  Tbaxs.,  7SL 

■  condensation  of,  with  a-naph.thn- 
quinol  uiid  a  uaphthaquinone,  i^  U>7. 

— —  hydrazine  os  a  test  for,  ii,  12^ 

 normal,  boiling  points  of.  Trans., 

734. 

 reaction  for,  ii,  4fs9. 

 j«|)ecific  reaction  for,  i^  261.  5^2. 

■  synthesis  of  polyhydric  iilcohols 
from,  i^ 

 thio-,  i,  128. 

 conversion  of,  into  stilbene- 

il.  rivatires,  i^  128. 
^- Aldehy  dopy  rem ucic  acid,  i^  M2- 
Aldoleanilidc,  414. 
AldolephenylhyUrazide,  i,  414. 
Aldose!",  detection  of,  in  presence  of 

ketoses,  ii,  dfilL 
♦»-Aldoxime  ethers,  action  of  uhenylthio- 

carbimide  on,  i^  SJLL 
/B-Aldoximeacctic  acid,  pyrazolone  from, 

Aldoximes,  formation  of,  by  the  reduc- 
tion of  aliphatic  nitro-compounds, 
I'ROC,  18»4,  hiiL 

•          poraSinic,   isomerism    of  the, 

Tbaks.,  206. 


I  Aldoximes,  the  solid  state  of.  i^  TL 

!   velocity  of  transformation  of,  into 

acid  nitrilcs,  i^  33iL 

Alcxandrolite,  ii,  322. 

Algie,  absorption  of  nitrogen  br, 
j      ii,  IKL 

I   and  other  marine  plants  of  the 

I      coast  of   Algeria,  composition  of, 
ii.2a8. 

Alizarin,  estimation  of,  ii,  170. 

—    moualkvl    ethers    of,  Trass.. 

isL  • 

Alizarin-/S-carboxylic  acid,  Traxs.,  847. 

 nitro-,*THAX«.,  848. 

Alkali  metals,  oxidation  of,  Traxs., 

4.'l'i 

I  Alkalimetry,  use  of  sodium  hydrogen 
tartrate  in,  ii,  2iLL 
Alkaloids,  estimation  of,  by  Huli^ebosch's 
process,  ii,  12fi. 

 estimation  of,  in  Cortex  ffranati, 

ii,  4iiL 

 estimation  of,  in  strvobnos  seed*, 

ii,  i£lL 

 of  belladonna,  i,  15i. 

 of  Pereiro  bark,  L  l^S. 

 of  strychnos  seeds,  estimation  of, 

ii.^ai. 

i   of  the  rind  of  pomegranate  root , 

L 

j   of  the  roots  of  Cortfdalif  rant, 

 reactions  of,  with  furfuraldehvde, 

!  ii.TiL 

i   reactions  with  potassium  mercurio 

'      io<lidc  and  with  iodised  ]x)tassiuni 

iodide,  ii,  1G7. 
Alkyl    chlorides,   boiling    point3  of, 

Than 8.,  732. 
Alkylamine^,  normal,  boiling  points  of, 

TuAJTS.,  733. 
Alkyl-groups    attached    to  nitrogen, 

detection  and  estimation  of,  ii,  219. 
/9-Alkylhydroxylamines,  direct  forma* 

tion  of.  ii  569. 
Alkylimidothiobiazolines,  i^  304. 
Alkylisocarbamidcs,  i^  333. 
a-Alkvl-/3-naphthocinchonic  acids,  syn- 
thesis of,  L  26L  532. 
Alkylorthodiamines,  action  of  pierylic 

chloride  on,  i^  5&. 
;i-Alkyloxybenzylmalonic  acids,  i,  lO.*! 
Alkyl-rudicles  in   union  with  carbon 

and  with  nitrogen,  substitution  of, 

L  567. 
Alkylsulphonates,  01. 
.\lkylthioiiemicarbazides,  i^  26. 
Allo-acids,  formation  of,  i,  173. 
Allocinnamic  acid,  1,  52(1. 

'   dibrumide,  ii26. 

 anhydride,  526. 

 dicliloride,  i,  526. 
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Allocinnamyloocatne,  l 

Allocrolonic  acid,  action   of  nitrosvl 

chloride  on,  Trax8.,  a2iL 
Allofurfuracrylic  acid,  ij  173. 
A]loj8,  behaviour  of,  in  a  Toltaic  circuit, 

Trans.,  1031 ;  Proc,  1894, 
 detection  of  tin  in,  ii,  4H3. 

-  electromotive  force  of,  in  a  roltaic 
cell,  Trans.,  1031. 

— —  replat'cment   of   one    metal  bv 

another  in.  Trans.,  1038. 
'       triple,  freezing  ]K)int0  of,  Traks., 

'  wet  method  of  forming,  ii,  23iL 
Allylacetyiacetone,  magnetic  rotation  of. 
Trans.',  817,  825. 

-  refractive  and  dispersiro  power  of, 
Trans.,  819,  827. 

Allylamidothiazolcs  and  their  isomo- 

rides,  i^  302. 
Alljlbenzamide,  i,  22* 
Allylbenzene,  couA'crsion  of  7-phenyl- 

propvlamine  into,  i,  580. 
Allylbutallvlraethylcarbinamine,  i^  lili 
Allyleamphelylthiocarbamide,  i^  203. 
AUylcurbinoI,  563. 
AJljIcinnamide,  i^  77. 
Allyl-conipounds,  conversion  of,  into 

propenyl-compounus,  75. 
3^Alivldihydroquinazoline,  i^  212. 
AllylJithiourazole,  ij  477.~ 
Allylenc,  reactions  of,  ii,  367. 
A  Hylic  nitrite,  2. 

Allylimido-c-p)ienylthiobiazoline,  i^  805. 

Allylimidothiobiazoline,  i,  305. 

Allylmnlonic  acid,  heat  of  combustion 
of,  i,m 

Allylsuccinimide,  i,  77. 

3'-AllyUctru}iycln>q»imizoline,  \j  212. 

AUylthioseniicurbuzide,  iiUi. 

Alnoit«  containing  melilite,  ii,  20. 

Alumina,  behariour  of,  at  high  temper- 
atures, Trans.,  314. 

 phosphorescence  of,  in  a  vacuum, 

Tbans.,  737. 

Aluminium,  action  of,  on  sulphates  and 
chloridei«,  ii,  136. 

 arsenite,  ii,  351. 

— -  carbide,  ii,  150. 

 decomposition  of  sodium  peroxide 

by,  ii,  lafL 

 detection  of,  ii,  2QS. 

— —  estimation  of,  in  iron,  ii,  323. 

 estimation  of,  in  mineral  phos- 
phates, ii,  34^  fiSL 

'       impurities  in,  ii,  450. 

 potential  of,  ii,  374. 

 preparation  of  phosphorus  by  aid 

of,  ii,  im 

 production  of  metallic  films  adap- 
ted for  covering,  ii.  382. 

-  ternary  alloys  containing,  ii,  419. 


A!  uminium  -  bismuth  •  antimony  alloys, 
ii,  420. 

Aluminium-cadmium-tin  alloys,  ii,  420. 

Aluminium -gold -tin  alloys,  freezing 
point  of,  Trans.,  14. 

Aluminium-leatl-antimony  alloys,  ii,  420. 

Alunite  from  Colorado,  ii,  i^iL 

Alurgite  from  S.  Marcel,  Italy,  ii,  5IL 

Amides,  molecular  transformation  of 
oximes  into,  i^  240. 

 of  the  higher  fatty  acids,  i,  62» 

 ])roparation  of,  i^  116. 

Amidines,  isomeric,  properties  and  hy- 
drolysis of,  i^  452. 

Amido-acids,  action  of  phenylic  isoc^a- 
nate  on,  3ii2. 

 estimation  of,  ii,  246. 

Amidoauiidine  bases,  i^  70. 

Amidoazobenzene,  metanitro-,  Proc, 
1894,  UL 

Amido  btise?,  oxidation  of,  by  sodium 
peroxide,  r,  179. 

Amidochromates,  ii,  383. 

Amidophojphoric  acid,  r,  267. 

Amidosulphonic  acids,  i^  lilia. 

Amidoximesulphurous  acids,  i,  70. 

Amidrazone,  relations  of  diformazyl  tOr 

Amidruzones,  i^  2iL 

Amines  and  acids,  physical  properties- 

of  mixtures  of,  ii,  ^ 
  aromatic,  action  of  nascent  bro' 

mine  on,  i^  'liSL 
 action  of  nitrous  acid  on, 

 condensation  of,  with  form- 
aldehyde in  alkaline  solution,  i,  451. 

 secondarv,  new  formation  of, 

LI32. 

 benzenoTd,  action  of  nitrosyl  chlo- 
ride on,  Proc,  1894,  QSL 

 colour  reactions  of,  without  addi- 
tion of  acids,  ii,  210. 

 nitrites  of,  ij  65^  HQ. 

Ammonia,  action  of,  on  some  peroxides, 
ii,  12. 

  and  hydrogen  chloride,  influence 

of  moisture  on  the  combination  of, 
Traks.,  614. 

■  dry,  action  of  dry  carbonic  anhy- 
dride on,  ii,  223. 

 estimation,  colorimetric,  of,  ii,  307. 

 estimation  of,  in  presence  of  sul- 
phides or  cyanides,  ii,  2^ 

 production  of,  in  the  soil  by  mi- 
crobes, ii,  248. 

—  va{K)ur  pressures  of  the  compounds 

of  ammonium  nitrate  and  bromide 

with,  ii,  aa. 

Ammonio-metallic  compounds,  consti- 
tution of,  ii,  407. 
Ammonium  amidochromato,  ii,  Sfii, 
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Ammonium  nnilidosulplionato, 

•  areenoclironrntes!,  ii,  !U5. 
 areonomolybdutos,  ii,  1?;}S. 

—  arscnosulpliates,  ii,  315. 

 bromide,  vapour  pressure  of  tlic 

compound  of  ammouiu  with,  ii,  38. 

— —  chloride  and  ferric  chloride,  mixed 
crystals  of,  ii,  Si. 

•  — —  influence  of  moisture  on  the 
dissociation  of,  Tbakb.,  615. 

 influence  of  moisture  on  the 

interaction  of.  Thans.,  {\\2. 
 volatility  of,  ii,  ±L 

•  ••  -  chlorochromate,  ii,  383. 

 hyponitrite,  Tboc.,  1898,  210. 

 nitrate,  vapour  pressure  of  the 

compound  of  ammonia  with,  ii,  38. 
— —  nitrato-Bulphate,  ii,  315. 
— —  nitrite,  preparation  of,  ii,  418. 

 oximidosulphonnte?,  Tuans.,  558. 

 palladium  bromide,  ii,  3H(t. 

 pentahvdrogen  dipho.sphatc, 

ii,  m 

 phenylhydrazidosulphonate,  i^  SfiiL 

 phosphochromateii,  ii.  315. 

 phosphomolybdatcs,  ii,  2liS. 

 phofphosidplintes,  ii,  315. 

 ruthenium  nitrat«ocliloride,  ii,  386. 

 salt^i,  minimum  E.M.F.  required  to 

electrolyse,  ii,  178. 

—  sulphate,  oats  manured  with, 
ii,  ^ 

 titanomolybdate,  ii,  Sfi. 

Ampliibolc  rook?  of  8tyria,  ii,  285. 

^-Aui}  Ibeiizojlt'ormoin,  i^  287. 

Aroylcnibamide,  tertiary,  i,  405. 

Amylonic  bromide,  action  of,  on  tri- 
methylaminp,  L  272. 

 molecular  refraction  and  di- 
electric constant  of,  ii,  265. 

 nitrosochloride,  Tka^s.,  325. 

Amylic  acetate,  rotatory  power  of, 
ii,  4aiL 

— —  bromides,  molecular  refraction  and 

dielectric  consiitant  of,  ii,  265. 
 butyratc,  tertiary,  i^  114. 

—  chloride,  molecular  refraction  and 
dielectric  constant  of,  ii,  2iiiL 

 formate,  tertiary,  i^  lllL 

 isobutylic  ether,  variations  in  the 

rotatory  power  of,  ii,  804. 

■  i.sobutTratc,  tertiary,  i^  114. 

■  ■    isovaieratc,  tertiary,  i^  114. 
 nicotinato,  l  472. 

 ozal acetate,  i^  HiL 

 pheriTlrarhnmate,  molecular  rota- 
tory jwwtsr  of,  ii,  405. 
 phenylpjrazoloncearboxvlate, 

•  pirolinnto,  r,  172. 

■  propionate,  tertiary,  i^  114. 

 sulphide,  odour  of,  L  353. 


Amvlie  >M-tolvlearbamatc,  molecular 
rotatory  power  of,  ii,  U»5. 

  o-tolylcarbamate,  molecular  rot«- 

I      tory  power  of,  ii,  405. 

 />-tolvleurbamate.  molecular  rota- 

I      tory  po»  er  of,  ii,  Ui'i. 

Amylidenedihydroxynaphthaquinonr, 
ai9-anhydride  of,  Tiuxs.,  si. 

Amvlodoxtrin,  i^  i. 

A  my  lo  ins,  i^  223. 

Amylopsin,  ii,  103. 

Analysis,  quantitative,  conversion  of  sul- 
phides into  oxides  in.  ii,  160. 

 volumetric,  apparatus  for,  ii,  473. 

Andi'opoqon  schanaiifhtts,  geraniol  from 
the  oil  of,  435. 

Anetliod,  action  of  uitrosyl  chloride  on, 
Tbaxs.,  330. 

 action  of  nitrou?«  acid  on.  L  22. 

  compound  of  picric   acid  with, 

L  503. 

 a-diisonitroso-,  L  72. 

— —  a-diisonitroBobrom-,  i^  23. 

 a-diisonitrosoperoxidc,  I.  72. 

1   /3-diisonitroso-,  73. 

:   /S-diisonitrosobrom-,  i^  73. 

I   ^-diisotiitrosoanlivdride,  73. 

Anhydrobidikctohydriudene.  i^  133. 

Anhydrobishydrindone,  Tkaxs., 

 brom-,  Traxs.,  4U7. 

Auhydrodiacctonecnrlmnnfle,  i.  170. 

-\nhyih*odiacetuni-thiocurbumulc,  170. 
j  Anhydrodiglutaric  acid.  TRAVji..  831. 

Anhydroccijonine,  constitution  of,  i^ 630. 

 methylbetatne  of,  r,  629. 

Anhydrof ormaldehy  do- ;>-tol  uid  i  ne, 
I      ii  451. 

j  Anhvdrohippuric  acid,  ethereal  salts  of, 

Anhydro-o-hvdroxTvinvlbcnzoic  acid, 

i,  123. 

 anhydride,  i,  123. 

Anhjdrophenvlenediimidoglv(>ocat«c]iol, 

i,  505. 

AnhydrophenvlenetUimidoglycoprropil- 

loi,  i^  506. 
Anhydrous  and  liydrate*!  ft»mix)UDd?, 
physical  properties  of.  ii,  ',i4(i. 
I  /9-Anilacetanilide  chloride,  ay-diclUoro-. 
I  i,iH3. 

i  Anilanilidocldorosuccinic  monanilide. 
I  51i. 

I  Anil-compounds,  hydrogen  cyanide  a?  a 
I      reagent  lor,  [,  413. 

 stereoisomeric,  i.  410. 

Anilides,  diacid,  i^  285,  513. 
J  preparation  of.  L  77. 

Anilidoacetocatechol,  i,  23i. 

o-.\nilidobcnzy]phenylearbauiide.  L  l^'- 

Anilidojialactofie  cyanide,  i,  414. 

AniiidogulactusecarlHjxylic  acid  phenjl- 
I      hydraride,  i^  414. 
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AnilidoglucoBo  cyanide,  414. 
Anilidoijluposocarboxylic  acid  phenyl- 

hydmzitlc,  r,  4lLL 
Anilidohippurodavin  L  ^ 
Anilidolevuloso  cyanide,  414. 
«i^-Anilido-o-nitrot<jluic  acid,  ij  575. 
Anilidophonyldiketohydrindene,  L  3iL 
Anilidophosphoric  di-o-toluidido,  L  589. 

 di-^-toluidide,  ij  589. 

Aniline,  action  of  nitric  ]ieroxidc  and 

nitrou.<t  anhydride  on,  L  284. 
  action  of  nitrosvl  chloride  on, 

Pboc,  1804.  fiQ ;  i^  2&:L 
  action  of  "nitryl  chloride"  on, 

 amidosulphonnte,  365. 

■  /(-chlor-,  heat  of  fusion  of,  ii,  439. 

 chlorination  of,  Travs.,  1028. 

 dissociation  constant  of,  ii,  13^ 

 hydrogen  sulphate,  i^ 

•— —  mulejiti',  i,  'j  14. 
 nitration  of,  i^ 

—  oxidation  of,  with  sodium  per- 
oxide, i^  179. 

 preparation  of,  450. 

 2  :  4  :  C-trichloro-,  Tkans.,  1028. 

 3:1:  5-trichloro-,  u  2M, 

Aniline-bases,  colour  reactions  of  sul- 
phur compounds  which  occur  with, 

Anilinediperbromoinethvlovanidinc, 

Anilineoxychlorophosphine,  L  128. 
Anilines,  uitro-,  phvstological  action  of, 

ii,  m 

Anilines,  ^-substituted,  action  of  aro- 
matic aldehydes  on,  i^  2dL 

 substituted,  action  of  nitrosyl  chlo- 
ride on,  Pfiof..  1894.  (XL 

Anilpyruvic  acid,  50t». 

Aniluvitonic  ucid,  609. 

Animal  miorimcter,  new,  ii.  2i'\. 

Aninml-hcat,  sources,  ii,  10 1.  . 

Animals,  action  of  deQnitely  related 
chemical  comjwunds  on,  ii,  .193. 

"  cold-bluodcd,  respiratory  exchange 
in,  ii,  461. 

 of  the  same  kind  and  age,  but  of 

different  weight,  composition  of  the 
•kclctonf*  of,  ii,  287. 

— —  tetaniscd,  substance  resembling 
strychnine  in  the  muscles  of,  ii,  106. 

An iuial-t issues,  sulphur  in,  ii,  ^ 

Anisauiide,  thio-,  i^  620. 

Anisectl,    extracted,    digestibility  of, 

ii,  m 

Ant»idine,  derivatives  of,  515. 
o-Anisidine,  328. 
Anisidoetbylphenvlthiooarbamide, 

L  32H^ 

o-Anisidoethylphthalimide,  22S^ 
Anisiloxime,  i^  508. 


AnisoKl,  condensation  of,  with  dicblor- 

acetal,  i,  507. 

 iodonitro-,  i.  IH^ 

Anisonitrile,  i^  620. 
o-Anisyl  Ixirochloride,  I,  101 . 
^-Auisyl  borochloride,  l  ^ -'^  - 
N-Anisylbenzaldoxime,  i^  511. 
o-Anisylboric  acid,  IQL, 
j7-Ani»ylboric  acid,  ISL 
o-Auisylmercury  salts,  i^  IHL 
Anniversary  m«*eting,  Tbaxs.,  33fi. 
Anthranilic  acid,  action  of  acctophonune 

on,  427. 
— ^—  action  of  ethylic  acetoacetate, 

on,  i^  42L 
 action  of  ethylic  ethylaceto- 

acetate  on,  i^  427. 
Anthrapyridinequinones,  i^  Sal. 
a-Anthrapyridylquinone,  i,  555. 
/i-Anthrapyridylquinone,  L  551- 
Anthraquinoue,  derivatives  of,  TbAXS., 

842. 

 1  :4'-dinitro-,  L  iQ» 

^-Anthniquiiione,  420. 
/3-Anthraquinonecarboxylic  acid,  sul- 

phonation  of,  Tbaxs.,  844. 
Anthraquinotiedisulplionic  acids,  action 

of  fused  potash  on,  r>33. 
Anthraquinoneoxime,  i,  QUL 

 ethylic  ether,  610. 

 methyiic  ether,  i,  610. 

Anthrax,  variation  of  glvcogenia  in. 

ii,  60. 

Antimouic  onhydride,  behaviour  of,  at 

high  temperatures,  Tkans .,  314. 
Antimony,  atomic  refraction  of,  ii,  MiL 

 barium  tartrate,  i^  QiL 

 blue,  iL 

—  estimation  of,  by  electrolysis, 
ii,  4itL 

  estimation  of  gold  and  silver  in, 

ii.  7L 

 l>otassium  mesoxalate,  i^  570. 

'  potential  of,  ii,  874. 
— —  rubidium  IwloYds,  ii,  52. 

 separation  of  tin  from,  ii,  483. 

 separation  of  tin  and  arsenic  from, 

ii.430. 

—  solidification  of  dilute  solutions  of, 
in  tin,  ii,  97. 

 spectrum  of,  ii,  303. 

 trichloride,  refraction  constants  of, 

ii,  415. 

Antimony-aluminium-bismuth  alloys, 
ii,  12iL 

Antimony-nluminium-lcod  alloy?,  ii,  420. 

Antimuuy-bisuiuth  allays,  thermoelec- 
tric heights  of,  ii,  '136. 

Antimony-lead  alloys,  K.M.F.  of,  in  a 
gnlvanic  cell,  TbaVs.,  1035. 

Antimony-tin  alloys,  E.M.F,  of,  in  » 
voltaic  cell,  Than.".,  1035. 
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Anlimonvtriphen}!  dichloridc,  infrac- 
tion comtants  of,  ii,  415. 

—  refraction  constants  of,  ii,  41 
Aorta,  elastic  substance  of,  ii,  I'iG. 
Apatite, barium  and  etroutium  analogues 

of,  ii,  an. 

Apoaconiline,  non-existence  of,  3QS. 

Apofttropine,  i^ 

Apocluiiiue,  constitution  of,  i^  392. 
AiKxnnchine,  amido-,  i^  392. 

 coDfiitution  of,  i^  322. 

 nitro-,  L  322. 

ApocodeTine,  physiological  action  of, 
ii,  fiO. 

Apophyllite,  conipo»i(inn  of,  ii,  421. 
Apple  pectin,  sugar  from,  ii,  112. 

 peel,  wax  and  other  substanoea  in, 

ii,  4ia 

Apples,  cider,  development  and  matu- 
ration of,  ii,  LUL 

Aqueous  humour,  ii,  4H5. 

 of  the  eye.  chemistry  of,  ii,  23. 

t-Arabinosazone,  i.  5f?0. 

A  ra  b  i  n  osc  ^  •  brum  upbeny  Ihy  drazon  e, 
i,  5C6. 

Z-Ambinofie,  behaviour  of,  towards  pure 

yeast  cultures,  i^  487. 
Arabinose-amylmercaptol,  i,  270. 
Arabinosc-etbylmercaptal,  i^  270. 

Arabinosep^  ropallol,  r.  30 R. 

Arabinoscrcsorciiiol,  3'.>7. 

Arabiuosidogluconic  acid,  i^  &65. 

A  niclmmide,  ij  13j  115. 

Aracliic  acid,  heat  of  combustion  of, 

I,  au^ii, 

Arbutin,  sugar  from,  i^  340. 
Arg^  rodito  from  Bolivia,  ii,  458. 
Arruw  poison,  Malayan,  ii,  328. 

 poisons,  ii,  301. 

Arsenates,  condennation  products  of, 

with  chromatcs  and  sulplintcs,  ii,  314. 
Arsenic,  detection  of,  in  presence  of 

antimony  and  tin,  ii,  831. 

 estimation  of,  in  copper,  ii,  330. 

 cstinifltion  of,  in  iron  ores,  ii,  80. 

 estimution  of,  in  sulphides,  ii,  330. 

 potential  of,  ii,  374. 

—  separation  of  tin  and  antimony 
from,  ii,  43U. 

 spectrum  of,  ii,  303. 

 the  yellow  modification  of,  ii,  314. 

Arsenic  acid,  reduction  of,  by  the 
uclion  of  hydrochloric  acid  and  po- 
tassium bromide,  ii,  477. 

Arsenious  acid,  voluuietric  estimation 
of,  ii,  42L 

 anhydride,  compounds   of,  with 

lead  dioxide,  ii,  3^ 
 compounds  of,  with  metallic 

dioxides,  ii,  351. 
 stdphidc,    solutions    of,  PfiOC, 

1804,  16(L 


Arscnites,  metallic,  ii,  350. 
Arscnubenzene,  dinitro-,  i.  UiS. 
Arsenomolybdates,  ii,  238. 
Asarvlaldoximc  hvdroclUoride,  iaomc- 

•  ' 

ric  forms  of,  i,  122. 
Asparagine,  estimation  of,  ii,  2i£L 

•  in  the  nutrition    of  herbiTora, 

ii,  loe. 

— —  in  the  organism,  ii,  2ifi. 
Aspartic  acid,  action  of  barium  hydrox- 
ide on,  i^  571. 
A.spen  tar,  i^  433- 

Afpergillus  niger,  feruicuts  in,  ii,  KJ2, 
Asphyxia,  ii,  143. 

Assimilation  in  aquatic  plants,  alkaline 
reaction  during,  ii,  42u. 

 of  iuorganic  substances,  ii,  324. 

Atrnidalbumoses,  i^264. 

Atmosphere.  oxchanj;j*  of  between 
living  orgauisms  uiid  the  siurrouudijig, 
ii,  UlL 

 hydrogen  peroxide  in  the,  ii,  88, 

277.  3LL 

Atomic  weight  determinations,  ii,  47^ 

 of  barium,  ii,  281. 

 of  bromine,  ii,  277,  311. 

 of  copper,  ii.  42^ 

 of  chlorine,  ii,  276.  311. 

 of  contained  metals  and  the 

crvstnllograpliical  characters  of  iso- 
morphuus  ^ulti',  rcluliou  between, 
Trans.,  228. 

 of  hydrogen,  ii,  39. 

 of  iodine,  ii,  276,  SIL 

—  of  lead,  ii,  311. 

 of  lithium,  ii,  31L 

— —  of  molybdenum,  ii,  61, 

 of  nitrogen,  ii,  311. 

 of  palladium,  ii,  141. 

 of  potassium,  ii,  311. 

 of  silver,  ii,  310. 

  of  sodium,  ii,  iiLL 

 of  sulphur,  ii,  276,  311. 

Atomic  weights,  accurate  determination 
of,  using  silver  as  a  secondary  stan- 
dard, ii,  22& 

— —  diamond  aa  the  standard  for, 

ii,S2. 

Atomic  refractions  of  the  elementa, 
ii,  415. 

Augite  from  York  Haven,  York  Co.^ 

Pa.,  ii,  242. 
Auramines,  action    of   ammonia  on, 

i,  ISSx 

Aurin,  acetyl -derivative  of,  ij  336. 

Aurous  arseuite,  ii,  351. 

Avalite,  ii,  322. 

Axial  ratio,  topical,  ii,  1S2. 

Axinite,  thenncol  nature  of,  ii,  55.. 

Axinite  from  Bourf;  d'Oit^ns,  Dauphine, 

ii.  24L 

AzelaTc  acid,  synthesis  of,  Trass.,  86^  22. 
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^zcIaYc  anhydride,  ij  422. 

Azides,  acid,  transformation  of,  into 

derivatives  of  alkylaniines,  i^  2'M. 
Azimides,  i^  126. 
Azimidobenzene,  aniido*,  i^ 

 dinmido-,  i^  127. 

AzintidoWnzoic  acid,  16. 
Azimidonicolinic  acid,  i^  2&lL 
Azimidotoluenc,  oxidation  of,  i^  76. 
Azobenzene,   action    of    bromine  on, 

Trans.,  51,  53^  Proc  .  1893,  2LhL 
 conversion  of,  into  tctrabronjo- 

benzidine,  Tranb.,  54. 

 heat  of  futtion  of,  ii,  439. 

 m-nitraniido-,  Proc,  1894,  111. 

 in-nitro',  Proc,  1894,  143. 

 ♦ii-nitro-;>-iodo-,  Proc,  1894, 112, 

'        perbrontide,  Tra>'8.,  ttL 

 stnicturc  of,  Trans.,  5L 

 tetrabrom-,  Proc,  1898,  2Qfi. 

AzobpnzcneaoH amide,  i^  370. 
Azobcuzeiief  vaniuetamide,  i^  370. 
Azobenzene-o-carboxvlic    acid,  nitro-, 

i, 

Azo-colour»,  alkylated,  of  the  naphtba- 
leue  series,  products  of  the  reduction 

of,  i,  fioe. 

•    from  plienyl'/9-naphthjl- 

aminesulpbonic  acids,  ij  fi07. 

f«>Azo-compounds,  Proc,  1894,  140. 

Azo-compounds  of  the  ortho-series, 
Trans.,  834. 

Azo-/»-cre8ol  derivatives,  Paoc,  1804, 
lliL 

A7ohvdroxyl,  it,  14» 

A/oim't  li  vltnazole,  L  57- 

Azoimphthalene,  i^  29fi. 

"  Azonitroraethylphenyl,"  i^  1H3. 

Azonitrotoluenenitrocrcsols,  ortho-  and 

para-,  i,  19. 
Azopscndocumenecvanacetic  acid,  i^  371. 
Azo-series,  isomerism  in  the,  i,  123. 
Azo*0'toluenccyonacetic  acid,  i^  370. 
Azoxybcnzene,  o-dinitro-,  i^  573. 

 heat  of  fusion  of,  ii,  439. 

Azoxvliydroxyl,  ii,  14. 

Azurite,  action  of  potassium  cranide  on, 

ii,  412, 


B. 

Bacilli,  cellulose  in,  ii,  24. 

Bavillits  anlfit'acu,  transformation  of 

starch  into  sugar  by  the,  ii,  62. 
■        mycoi'det,  production  of  ammonia 

in  the  bvii  by,  ii,  249. 
Bacteria,  production  of  ammonia  in  the 

toil  by,  ii,  242. 
Bacterium   ktfdrosuI/Hrettm  ponticmnf 

ii,  2QQ. 


Balance  sheet  of  the  Chemical  Society, 

from  March  IG,  1893,  till  March  16^ 

1894,  Trans.,  mL 
Balance  sheet  of  the  Research  Fund, 

from  March  16,  1893,  till  March  16, 

1894,  Trans.,  SSL 
Balsam  of  Peru,  i,  423;  ii,  SfiL 

 of  Tamocoare,  ii,  328- 

Bnnanas,  inrertase  in,  ii,  205. 
Barium  aeetylide,  L  314. 

 ar-tenite,  ii,  351. 

-      atomic  weight  of,  ii,  281. 
 carbide,  i,  314. 

 carbonate,     phosphorescence  of. 

Trans.,  736. 

 solubility  of,  ii,  J. 

 rhloruto,  solunility  of,  ii,  443. 

 chloride,  freezing  points  of  solu- 
tions of.  Trans.,  311. 

 solubility  of,  ii,  443. 

 chromole,  solubility  of,  ii,  2. 

 estimation,  volumetric,  of,  ii,  161  ■ 

 nitrate,  solubility  of,  ii,  443. 

 nitride,  ii,  352. 

 oxalate,  solubility  of,  ii,  2- 

 oxide,  behaviour  of,  at  high  tem- 
peratures, Trans.,  814. 

— —  oximidosuljtliontitef*.  Trans.,  S59. 

 peroxide,  action  of  ammonia  on, 

ii,  12.. 

■  potassium  oximidosulphonates, 
Teans.,  5fiL 

 salts,  electrical   conductivity  of, 

ii,  lao. 

 minimum  E.M.F.  required  to 

electrolyse,  ii,  178. 
 sodium  oximidosulphonates. 

Trans.,  5(KL 
 !*ulphate,    decomposition    of,  by 

hydro  11  uoric  acid,  ii,  Jlh^ 
 precipitation  of,  in  presence 

of  silica,  ii,  215. 

 solubility  of,  ii,  2. 

Barium-analogues  of  apatite  and  basic 

slag,  ii,  317, 
Barley,  earbohvdrfiteg  soluble  in  water 

obtained  from,  1(>6. 
 di({cstibility  and  nutritive  ralue  of, 

ii,  202. 

■  formation  of  saccharose  during  the 
gcrmiuution  of,  ii,  ^ 

 influence  of  iron  on,  ii,  162* 

 Russian,  composition  of,  ii,  66. 

Base  from  the  isomcride  of  /-menthon- 

oxime,  i,  337. 
Bases  and  acids,  weak,  hydrolysis  of, 

ii,2lL 

—  volume  changes  of,  on  neu- 
tralisation, ii,  409. 

— —  aromatic,  abnormal  increase  in  the 
refractive  power  of,  ii,  2. 
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liases,  feeble,  cnroscopic  belinriour  of  ■ 

acetates  of, 

 from  nienthonitrile,  338'. 

 organic,    alBnity  coefiicients  of, 

ii.  229.  2atL 
 uneaturatod,  action  of  hydrogen 

cyanide  on,     1fi2  ' 
Bahie  Hla-j,  adulteration  of,  ii,  1 10. 
Jtusilite  frum  the  SjO  mine,  Sweden,  ; 

ii.  2ia 

Baths,  cohl,  influence  of,  on  the  excre- 
tion of  nitrogen  and  uric  acid,  ii,  3(iO. 

Batteries,  gus,  ii,  l^^fi-  j 

Battery,  secondary,  thermochemical 
cliJitigM  in  the,  ii,  437.  | 

Bauxite  from  the  Vogelsberg,  ii,  4i)0. 

Beech  tar,  creosot«fi  from,  i^  508,  ^>7'>. 

Beer,  detection  of  "  saccharin  "  in,  ii,  127. 

 detection  of  sulphurous  acid  in,  , 

ii,  21K 

 e$«timQtion  of  carbonic  auhvdride 

in,  ii,  21iL 
 function  of  liops  in  the  dri-  hop- 

ping  of,  ii,  2UiL 

■  ]>artial  deeompmition  of,  on  ebul- 
lition, ii,  , 

 wort,  quantitative  separation  of  the 

amorplious  nitrogenoiitt  organic  coui-  ! 
pounds  in,  ii,  371.  i 

Beer-yeast,  effect  of  fluorides  on,  ii,  lii 

Beet  juice,  a  nitrogenuuf  acid  in,  i^  1 1 5. 

Boet.H,  eittnnntion  of  glucose  in,  ii,  72. 

Behenamide,  i^  13. 

Belienic  acid,  heat  of  combustion  of, 
i,  225.  I 

Behenolic  acid,  i^  171.  ' 

 'action  of  sulphtiric  acid  on, 

i^li 

Belladonna  alkaloKds,  i^  1B3.  > 

Belladoonine,  L  1  ■">3- 

Benzal-.    Sec  Benzylidene-. 

Benzaldehyde,  action  of  ethylenic  cyan- 
ide on,  L  4S8. 

 notion  of  sodium  ethoxidc  and 

et  hylic  succinate  on,  L  504. 

 action  of  substituted  anilines  on, 

L  2fiL 

 action  of    thionyl    chloride  on,  i 

'iiH\. 

 benzoic  peroxide  a«  an  oxidation  ' 

protluct  of,  L  52tL 
"        compounds  of,  with  polyvalent 

alcohols,  L  3iQh^  i 

■  conden!*ation  of,  with  benzylamine.  > 
Tbans., 

■  condensation  of,  with  /9-hytlroxy- 
a-napbthaquinone,  Tbans.,  72. 

 condensation  of,  with  a-naphtha- 

quinol  and  a-naphthaquinone,  i^  4tf7. 

 ^-iodo-,  and  ita  aldoximes,    3^<t . 

 physiological  action  of  derivatives 

of,  ii.467. 


Bcnznldehydes,  nitro-,  action  of  3-naph- 
thul  on,  i,  136. 

 action  of  o-  and  /3-naphthvl- 

amines  on,  i^  13(i. 

Benwildehydine,  dinitro-,  i,  ti23. 

a-Hcnzaldoxime,  i^  IM» 

 action  of  alky  I  haloids  on,  Pitoc ., 

1893,  25^ 

 action  of  hydrogen  chloride,  brom- 
ide, and  iodide  on,  Pboc,  1898,  2iii. 

 and  its  deriTatives,  properties  of, 

Phoc.,  1893. 

■        crvstallisation  of,  Pboc,  1893, 
253. 

 sulphutc,  Pboc,  1898,  2ii5. 

/3-Benzakluxime  dihydrofluoride,  Pboc, 

1893,  2M. 

 sulphate,  Pboc,  1898,  255. 

an/i.Bcnzaldoxime  phenyl  ether,  i^  ifiL 

 wj-niLru-,  t^il- 

Bcnzamido-xylylanthranilic  acid,  i^ 
Benzene,  action  of    nitric    acid  on, 

i,2IL 

 action  of  sulphurvl  chloride  on. 

i,  132. 

—  action  of  the  electric  current  on, 

i,  5Q1. 

 amidoazimido-,  L  12C- 

 amido-^-dichloro-, action  of  nitrooa 

acid  on,  i^  22^  33IL 
 bromo-,  molecular  refraction  and 

dielectric  constant  of,  ii,  265. 

 bromochloro-o«thio-,  L  hOiL 

 chloro-,  molecular  refraction  an*! 

diclectrit;  constant  of,  ii,  265. 
 m-chloronitro-,  heat  of  fut^ion  of. 

ii,  132. 

 condensation  of  dichloracctal  with, 

i,  5U2. 

 constitution  of,  ii,  8L  174. 326. 360. 

445^474,  50L  543. 

—  derivuti\cs  of.    See  Benzene-deri- 
vatives. 

 diamidoaziraido-,  u  J 27. 

 o-d ibi-omu-,  action  of  sodium  on, 

 preparation  of,  L  1^* 

— — /j-dibromo-,  heat    of    fusion  of. 

ii,  43a. 

 dichloridc,  diiodo-,  i^  447. 

 hcxachloro-,  ,  4CH\. 

 ;>-dichloro-,  heat  of   f usiou  of, 

ii,  432» 

  ;>-diiodo-,  iodoso-,  and  iodoxv- 

derivatives  of,  H7. 

 />-diiodo»u-,  ill. 

 j»-diiodoxy-,  i^  448. 

 dinitroarseno-,  18S. 

 iotloio-,  six>ntaneou8  decoui^wsitioi) 

of,  i,  111. 
— —  |)-iodosoiodo-,  4i7. 
 ^-iodoxyiodo-,  i^  441. 
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Benzene,  molecular  rolume  and  refrac< 

tion  constants  of,  ^  366. 
■■       nilro-,  electrolytic  reduction  of, 

 reduction  of,  409. 

 nitroso-,  fortnation  of,  ^  3t>7. 

 oxidation  of,  in  presence  of  pal- 
ladium asbestos,  ii, 

 jM'ntairiido-,  oxidation  of,  r,  2Q, 

 reduction  products  oi",     17 1. 

—   ■  tetrachloride,  diiodo-,  i^  417. 

 tribromoiliuitro-,  u  170. 

 tribromotriuiti'o,  action  of  water 

on,  ii  176. 

  reaction   of  sodium  alkvl- 

oxides  with,  i^  LiL 
l{enzencazo-;)-cre8ol,  bromo-i/i-nitro-, 

Trans.,  839. 

 />-chloro-,  Pboc,  1894,  118. 

 dibromo-,  Proc,  1804,  UiL 

 etlivl  clhcr,  j«-nitro-,  TbanS.,  839. 

 w-nitro-,  Tbans.,  838. 

Benzeneazodimethylaniline,  reduction 

of,  Tkans.,  882. 
Bcnzcneazuhjrdroxycamphocarbamic 

acid,  i^  20:2. 
llt-ny.t'iu  ftzo-5  :  I-meth.ylphcnjlpjrazole- 

3-carbox,Tlic  acid,  i^  345 
Benzeneazo-o-napbthalene,  tn-nitro-, 

Pkoc,  1894,  141. 
Bcnzeiie  /?-azo-n-naphthol.  Traxs.,  839. 
 cthylic  ether  and  its  lulro-dcrira- 

tive,  Tbaxs.,  841. 

 dinitro-,  Trans.,  840. 

Benzenoazopbonol,  f/i-chloro-,  isomeric 

forms  of,  i^  12^ 

 o-chlopo-,  isomeric  forms  of,  i^  123- 

 w-nitro-,  Pboc,  1894.  143- 

 />-uitro-,  acetyl-derivutivo  of,  1^283. 

Benzencazophenjlimidophenjlthiobi- 

azolone,  i^  97. 
Benzeneazo- A  -  pheny  1  -  a/)- tol  t1  formazy  1 , 

ij4oL 

Benzeneazosulphouic  acid  and  its  salts, 

ll^nzeneazo- thymol,  '%.  32H. 
UtMizcneuio-Ap-tolvI'a-phenylformazyl, 
i,4SL 

Benzenccnrboxylie  acids,  hydro^enised, 

reitiuvul  uf  hydrogen  from,  522. 
Benzene-deriratives,  action  of  nascent 

bromine  on,  l  )  9^  453. 
 estijnation  of  nitrogen  in,  by 

Kjeldalil  iS  UH'thod,  ii,  258. 
Beuzcne-aii/i-diazoanilide,  i^  459. 
Bonzene-«y«*ditizonnilide,  i^  459. 
Henzencdittzofinilincdiftzobenzene,  i^  283. 
Benzcnc-#v;j-diu/.obroni»nilide,  p- 

bromo-,  i,  460. 
Benzericdiazoic  acid,  23iL 

 action  of  sodium  amalgam  on, 

'ML 


Benzenediazoic  acid,  constitution  of, 

i.  466.  aSL 

-  —  ■    preparation  of,  i^  320. 
Benzcnediazosul phonic  acid,  stereoiso- 

meric  salts  of,  i^  455. 

 acids,  stereoisomerism  of,  L  597. 

Benzenehydrazoplienylimidophenyl- 

thiobiazolone,  i^  92^ 
Benzene-nucleus,  i^  325,  501. 
Bcuzeucis,  dinitro-,  physical  properties 

of  the,  i,  573. 
  nitro-,  physiological    action  of, 

ii,  aiii 

 trinitro-,  l  574. 

I   Benzcnesulphauiidopropyl  methyl  ke- 
tone, i^  355. 

Beuzene8ulphinic  ncid,  m-nitro-,  salts 
and  other  deriTatires  of,  i^  292. 

Benzenesulphonamide  and  hydrazine, 
derivatives  of.  290, 

Bcuzcncsulphoimuude-t/-cocaine,  i^  558. 

Bonzenesulphonediazobcnzcneamide, 
L2ai. 

Benzenesulphonehydrazidoaceta'i,  i^  169. 
Benzenesidphonehydrazine,  i,  291. 
Benzenesulpbonic  acid,  action  of,  on 

|)ota»9ium  iodide,  i^  291. 
 chloride  and  its  homologues,  action 

of  hjdrogen  sulphide  on.  i^  370. 
Benzenetfaiosulphonic  ucul,  »i-amido*, 

— —  —      M-nitro-,  i,  292. 

Benzenylamidoxiroe,  action  of  phenyl- 
hydrazine  on,  ij  185. 

 dinitrophcnyl  ether,  ij  ^161 . 

,  Benzenylliydra/.idine,  i^  iiSti. 

Bcnzenylphenylamido-^-toIvlimidine, 
i,  4^ 

Benzenylphenvleneamidine,  />-nitro-, 
Lfi23. 

BenzenTltoluyleneamidine,  ;j-amido-, 

 m-nitro-,  79. 

Benzonyl-p-tolylamidophenylimidine, 
i,  4^ 

Benzenyl-m-xvlyleneamidine,  ^-amido-, 
i,  ZJL 

Benzhydroxamic  acid  acetate,  i^  3fil. 

 reactions  of,  i^  364. 

 acids,  stereoinomerism  of  the, \,  27, 

Benzhydroximic  chloride,  l  ti^kM 

Benzhydryl,  bisnitrosyl,  i^  335. 

/3-lieuzhydrylhydroxylttmine,  i^  335. 

 nitroso-,  i,  335. 

.  Benzidine,  acetylation  of.  Trans., 
!   partial  dtazotiMttion  of,  i,  697. 

■       tetrabromo-,aoetTlation  of,  Tbans., 

— —  constitution  of.  Trans.,  &fi. 

,  —  conversion  of  ozobenzene  into, 

Trans., 

]  Benzidinethiocarbimides,  i^  418. 
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Bcnzile  nnd  benz  vlamine,  intemction  of, 
in  prcsfuce  of  ziuc  chloride,  Proc, 
1894,  4iL 

 anilides  of,  l  3Q- 

 o-r.itro-,  a  second  oxime  of,  K  ikL 

BeDzileanil-/>-toluidiI,  i^  39. 

Benziledinnil,  i^  3£L 

Benzilodihjdrazone-o-dicarboxjlic  acid, 

Ben z i  1  cdih Tdra zone- p -diearbox j lie  ae i d , 

Benzil(*dioxime,  o-nitro-,  40. 
Beiuik*diuximc9,  redurtion  of,  i^  19f>. 
Benzilelivdriizoiie,  reduction  producU 

of,  i,  i-AG. 
Benzilehvdruzonc-o-carboiylic  acid, 

BenziIehydrazone-;>-carboxTlic  acid, 
i,  377. 

Benzileoximc,  o-nitro-,  i^ 
Bcnzileoximehydrazone-o-carboxvlic 

acid,  i^  378. 
Bonzilcoxiniehydrazonc-;)-carboxylic 

acid,  377. 
Benzilcoxiinea,  L  135. 
1  ;  2  :  5-  Benzilcphenylbenzileiniidothi* 

azoline,  ^tH> 
Benzile-;>-toluidilnnil,  i^  39. 
BcnzilotropeYne,  i^  214. 
Benzoic  acid,  y/amido-,  redact  ion  of,  ij  87. 
—  and  its  Hubstit  utton  product?, 

etIieriBcatiou  of,  i^  463. 

 2  :  4-dibromo-,  i^  4<»3. 

 2  :  6-dibromo-,  i, 

 formation  of  ethereal  salts  of, 

^—  o-iodo-cldorination  of,  i. 

 nitration  of,  i^  32. 

 fn  iodo9o-,  i^  590. 

  '■—  o-iodo80-,  nitration  of,  i^  32. 

416. 

 ;j-io«lo90-,  i,  691. 

 wi  iodoxy-,  i^  590. 

—  o-iodoxjr-,     preparation  of, 

i, 

 nitroletrabromo-,  i^  463. 

 odour  of,  ii,  247. 

 tetrabromo-,  IfilL 

 thioethylanilide  of,  L  467. 

 acids,  nitro-,  itomeric,  i,  2Hl», 

 relative  solubilities  of, 

i,m 

 tribronio-,  formation  of  ethe- 
real salts  of,  2iiL 

 symmetrical   and  iin- 

sjmmetrical,  prc|mratiun  of,  ;tl:L 

'   2:4:  <>-trichloro-,  preparation 

of,  Thans.,  1030. 

Benzoic  anhydride,  o-,  w-,  and  ^-bromo-, 

■        — ■  ■  0-,  m-,  and  j»-chloro-,  i^  244. 


'   Benzoic  bromnmidp,  332. 
Benzoic  chlurumide,  i^  iljiii2. 
Benzoic  chloride,  phenylhydrazone,  of, 
ii2JQ. 

 o-sulpho-,  reduction  products 

of,i,ML 

 2:4:  6-tricbloro-,  Tb.\s8., 

1030. 

Benzoic  peroxide,  from  the  oxidation  of 

bcDzaldehyde,  020. 

 preparation  of,  l  416. 

Benzoiosulphinide,  action  of  phosphorus 

pt'utachloride  on,  ij  31. 
BenzoYn,  alkyl  derivatives  of,  i^  3S- 

 anilides  of,  i^  3iL 

 prc])eration  of  'Zl :  S'-diphcnylin- 

doles  from,  by  the  action  ot  pnmarj 

beuzenoYd  amines,  Tkans.,  880. 
 two  atereoiaomeric  hvdrazones  of, 

1,223. 
Bcnzo'inanil,  L  30. 
Benzomanilanilide,  i,  30. 
Benzoinnnil-/>-foluidide,  i,  89. 
Bcnzuiuphou^  IhyUrazoucs,  strereoieo- 

meric,  i,  293. 
Bcnzoin-^-toluidilanilide,  i,  39. 
BenzoYn-/>-toluidil-/>-t^luidide,  3iL 
Benzouitrile  and  uuilute,  condensation 

of ,  i,  m 

 and  formic  acid,  condensation  of, 

 and   phcnylbydrazine,  coDden»a- 

tion  of,  i,  503. 

 condensations  with,  i,  603. 

Benzo-w»-nitro-//-tuluidiue  p-nitro-,  L  79. 

Ucnzonitro-m-xylidide,  p-uiiro-,  i^  79. 

Benzophenone,  'd  :  4*-diamidu-,  i,  iiSi2» 

 dibromo-,  i,  417. 

 2:  2'-diintro-,  r.  iZilL 

 2  :  3'-(iniitro-.  .^!>9. 

j   2  : 4'-dinitro-,  i,  599, 

i   3:3'-dinitro-.  L  &Si9. 

 3:4'-dinitro.  i.  599. 

 heat  of  fusion  of,  li,  439. 

— —  hydrnzonc,  dinitro-,  i^  502. 

 nitro-dorivutives  of,  i,  599. 

Benzophenoneoxime  from  bisnitrosyl- 
beuzhydryl,  i,  335. 

Benzophenones,  m-  and  /»-nitro-,  251. 

 substituted,  formation  of.  i^  251. 

Benzopheuyldihydroketo-m-diaztne, 

Benzoresorcinol,  i,  506. 

Benzo-p-toluididc,  /^-nitro.  i,  29i 

Benzoylacetone,  condensation  of  hydra- 
zine with,  [.  ■'>4f>. 

Benzoylaoctonecarbamide,  i,  112. 

Benz o V I ac cton edicy an  hy d ri n ,  acids  from , 
i,461L 

Bcnzoylacetoneguanidine,  i.  112. 
a-Benzoyl-/3  acetoxypropyIeuc,  ij  31. 
Benzoyraconine,  TbaN8./221  ;  i^  2t>3. 
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Benzojlalljlthioseinicarbazide,  [,  305.  ' 
B^nznylaTnido-fZ-coca^ne,  r.  558. 
Beuzu^l-o-ainidohexulijdrohjrdrocinna* 

mic  acid,  fumaroTd,  428. 

  ■      maleinuTd,  428. 

BenEoyl-y-amidovaleric  acid,  i^  G17. 
licnzojlamidrazonc,  i^  20. 
Benzoylazide,  react ion8  of,  i^  331. 
Bonzovlbenzonvlli vdrazidine,  i.  3 HQ. 
Benzoyl beuzoic  ucid,  action  of  pbosporus 

pcntachloride  on,  601. 

 derivatives  of,  i^  6QL 

■  acids,  amitlo-,  i^  G02. 

o- Benzoyl-^- ben zoiy propylene,  i^  2L 
ajS-Benzoylbenzylhydroxylaniine,  i^  2iL 
^)3-B«ni7.oylbcnzylliydroxylannne,  i^  24.  ' 
BeuzuylbenzyUulicyluldoxiiue,  i^  22.  i 
Benzoylcarvoxime,  molecuiar  rotatory 

power  of,  ii,  405. 
Benzoylearvoximes,  bromo-,  molecular 

rotatijry  power*  of  the,  ii,  405. 
 nitro-,  molecular  rotatory  powei*s 

of  the,  ii,  405. 
Benzoyldinzoamidohenzene,  U  5HI. 
BonzuyldihydrosiuMirul,  1-M>. 
Benzoyl-a-diketohydrindene,  i,  194.  ' 
4-Bcnzoyl-3  :  S-dimethylpyrazole,  ii302. 
Benzoy I-ii-diplienyl»emicarbazide,   41JL  | 
Benzoyl-/3-ethylbenzoylformoTfn,  i^  280.  i 
Benzoylothylnitrolic  acid,  i^  436. 
Benzoylethylthiophcn,  bromo-  and  ni- 
tro-, 17. 
Benzovl-3-ethyl-/)-toIuojlformoin, 

L2SL 

BenzoTlcthyltrimethylamraonium  salts,  ' 

Benzoylformaldoxime,  Pboc.,  1894,  57. 
Benzoylfornio-/>-toIuidide,  i^  407. 
Benzoylglucosan,  r,  564. 
Benzoyl  h  exahyd  rohy  drocarbost  vri  1 , 
i,  428 

Bcnzoylhexahydroqninoline,  427. 
BenzuylhydrastoJactune,  i^  389. 
Bcnzoyl-p-hydroxybenzaldehyde,  i^  129. 
Benzoyl-2-hydroxyxanthone,  535. 
Benzoyl-3-hydroxyxanthoue,  i.  535. 
Benzoyl-4-hydroxyxanthono,  i,  535. 
BcDzoyl-5-hydroxyxQnthone,  liSi 
Bcnzdvl iridic  acid,  i^  48^ 
Beiizoyliridol,  4iL 

Benzoyllactie  fi-naphthalide,  i^  496.  j 
Benzoyllevoglucosan,  i^  564. 
Benzoylmetunicotine,  i^  388. 
Benzoylnicotine,  i,  389. 
4-Benzoylnicotinic  acid,  i^  GiL 
Benzoyl-o-phenylethylamine,  i,  579. 
Bcnzoylphenylhydrazidophosphoric 

acid,  lactone  of  Byinnjttrical,  i,  5 S3. 
Benzoylphenylhydraziue,     action  of 

phnsphonis  pentachloride  on  sym- 

metricul,  583. 
Bcnzoylphcnylnilrosamine,  i^  | 


Bonzoyl-Y-phenvlpropylamine,  L  579. 
Beuzovlpliloroglucinoi    methyl  ether, 

•       trimethyl  other,  i^  4£SL 
Bcnzoylpiperidine  and  aldehydes,  syn- 

thet^is  of  pyridine-derirativcs  from, 

i,  iiifi. 

3-  BenzoylpTridiue-5-carboxylic  acid, 

Benzoylsalicylaldoximc,  i^  22, 
Bcnzoylsalicylonitrile,  i^  27. 
Benzoylt^etraroethyliretol,  i^  41L 
Benzoylthia^alirylaldehydeand  its  poly- 

meride,  i,  121*. 
Bcnzoyl  />-tolylnitrosamine,  i,  282. 
Benzoyltriazole,  i^  2fL 

4-  Bcnzovl-l  :3 : 5-triphenvlprrazole, 

Benzovl-OT-xylidide,  ^-nitro-,  ij  22, 

Beiuylueonifimidc,  i^  182. 

Benzylallyluuiine,  o-nitro-.  i,  212. 

Benzylamidoacetic  acid,  Traxs.,  189. 

Beuzylaminc,  o-amido-,  i^  146. 

 and  its  derivatives,  condcnsa> 

tions  with,  i^  146. 

  and  bcnzenoTd  aldehydes,  con- 
densation products  of,  Trans.,  191. 

 and  benzile,  interaction  of,  in  pre- 
sence of  zinc  cidoridc,  Proc,  1894, 42. 

 and  ethylic  chloracctate,  interac- 
tion of,  Trans.,  187. 

 citrate,  i^  182. 

 tartaric  and  citric  derivatives  of, 

Bcuzylamine-/>-carboxylic  acid,  o-nitro-, 
L  575. 

n-Bcuzylanisaldoxime,  i,  51 1. 
Benzyl-/>-ani6idine,  i^  146. 
Bcnzylanthrunilic     acid,    action  of 

j>licnylic  isocyanatc  on,  i^  351. 
Benzylarabinoside,  i^  565. 
o-Benzyl-^-bcnzhydrylhydroxylamine, 
i,  33iL 

/3-Bojizylbonzoylformoin,  i^  287. 
a-Benzyl-/5-benzoylhydroxylamine,  i^  25. 
Benzylbenroylsalicylauiidc,  i^  27. 
Benzvl  /i-bromanilinc,  o-amido-,  i,  146. 

Benzvl  7>-bromoformanilide,  o-nitro-, 

Benzyl  y>  bromoplienylhydrazine, 
o-amido-,  i^  149. 

Benzyl-^-bromophenylnitrosaminc, 

o-nitro-,  i^  149. 
Benzyl-j9-chluraniline,  i^  146. 

 o-nitro-,  i^  210. 

Benzyl-/i-chloroformantlide,  o-nitro-, 

Lm 

Benzyl-/*-chIorophcnylhydrazine, 
o-amido-,  i^  140. 

Benzyl-^-chlorophenylnitrosami:ie, 
o-nitro-,  142. 
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Bcnzylcitraconimide,  bromo-,  182. 
IJenzylcitramic  acid,  1S2. 
Benzvluitriniide.  i. 

♦  — ■ 

»-Benzylcuminalduxime, 
Benzyldikctoquinazolinc, 
«-Benzyldinitrodihydrophcnazine,  5iL 
Benzvldiphenvlcarbomidc,  r>-ainido-, 

*'  o-Benzylencindcne,"  Thass.,  494. 
Benzylethylaniine,  o-amido-,  146, 
Benzvlforinvlallvlaniin<»,  o-nitro-,  L  212. 
Benzvlformyl-oi-nitrarilinc,      o-nitro- , 

Benzylformvl-/»-phcuctidine,  o-nitro-, 

Benzylglucosidc,  4. 
Benzylglycoc'inc,  Traxs.,  18SL 
a-Bcnzylhoinophthalimido-o-carboxylic 

acid,  i^  tm. 
Benzylhydraftamide,  i^  CO. 
Bcnzylhydrasteme,  L  Gli* 
Benzvlliydrastcineoximc  anhydride, 

i,  60. 

Bcnzylhydrastine,  l  SO- 

/3-Benzylhydroxylumine,  acidyl  deriva- 
tives of,  ij  21. 

Benzrlic  alcohol,  o-amido-,  derivatives 
of,*i,  mL 

 m-nitro-,  i^  574. 

 b('nzeucdiazoat«,  o-o-nitro-,  i^  22iL 

 chloride,  molecular  refraction  and 

dielectric  consitant  of.  ii,  1fi"> 

Benzylidenencetic  chloride,  u  23. 

Benzylidcneacetone,  action  of  cthylic 
aeetoacctAte  on,  l 

 action  of  ethvlic  cyanacetatc  on, 

 action  of  cthylic  malonate  on,  L  «">^"- 

action  of  ethylic  sodionialonatc  on, 
i,  172. 

Benzylidcneallylthiosemicarbazide, 
L  SOS. 

Benzylidencamidophthalimido, 

Benzylidenearnbitnl,  k  HOfi 
iJonzylidcnebouzyluuiini',  TkaNS.,  101. 
Benzylidenebiarct,  i^  374. 
a-Benzvlidcne-/3-cyanopropionamide, 

Benzylidenediacetamide,  physiological 

action  of,  ii,  UM. 
Benzvlidoncdiforniamide,  ii,  467. 

*   

Benzyliclenediliydruxynapbthaqmnone, 

Tbans.,  IlL 

 o/3-anhydride  of,  Tbaxs.,  &L 

Bcnzylidenediketohydrindene,  action  of 

phenylhydrazine  on,  i,  1>^3- 
Benzylidene-i9-dinaphthylainine8,  nitro-, 

i.  137.  108. 
Benzyl  id  ene-1 :  8-diphenylpyrazolone, 

L  am 

BcnzTlidenediurelde,  physiological 
action  of,  ii,  467. 
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Benzylidene-a-glticohepitol,  i^  390. 
Benzylideneglyccrol,  L  39t>. 
Benzylidenehydrazonediphcnylthio- 

seniienrliazide.  ij  41 1. 
^-Benz  vlidene-a-hydrindone,      Tb  iX?., 

498.  * 

 dibroraide, Trans.,  499. 

Benzvlidcnemethylthiosemicarbazidp, 
i,  305. 

Benzylidene-o-phenylencdiaminc,  di- 
nitro,  i^  (123. 

 p-nitro-,  (123. 

Bonzylidene-o-phenylethylamine.  i^  7j79. 
Benzylidenephenvlhvdroxvlaminc, 

1 : 2-Benzylidenc-3-phenyli*iopyrazoloiic- 

4-azobenzene,  i^  fl'j", 
4-Benzylidene-3-phenylpyrazolone, 

i.  349, 

Benzvlidenephenvlthiosemicarbazide, 

Beuzylidctioj-eraicarbnzide,  i^  IflS. 
Benzylidcnetriuiethyleneglycol,  i^  396. 
Benzyllophine,  Puoc,  1804, 
Bcnzylmalonic  acid,  heat  of  combustion 

of.'ii  22B. 
Benzylmethylamine,  o-amido-,  i^  146. 
1:2:  5-  Benzylmcthylimidothiazoliue 

salts,  L  SQ2l 
Benzylmethylnitrosamine,  action  of 

f  nscd  potaj«h  on,  i,  369. 
Benzyl-  a-naphthvlaminc,  o-amido-, 

Benzyl-jS-naphthylamine,  o-amido-, 

Beuzyl-/3.naphthylhydraziue,  o-amido-, 

Benzvl-;3-naphthylnitro8aminc,  o-nitro-, 

ii  iiiL 

Benzyl-«/  nitraniline,  o-nitro-,  i^  211. 
Bonzyl-o-uitraniline,  ^j-nitro-,  L  23it. 
«-Benzylnormethylopiazone,  i.  42'.>. 
Benzyl-77-phcnetidine,  i^  14fi. 
 o-nitro-.     21 1 . 

Benzyl-^-pheuetylhydrazine,  o-amido-, 
BenzyI-/)-phenetylnitroflamine,  o-nitro-, 

i^iia. 

Benzylphcnylhydrazine,  o-amido,  149. 
Benzylphenylnaphthacridone,  i^ 
Bcnzylphenylnitrosamine,  o-nitro-, 

fi-Benzylsalicylaldoxime,  ij  22. 
Benzylsalicylamide,  22. 
Benzyltartammic  acid,  i^  l&L. 
Benzyltartarimidc,  181. 
Benzylthiocarbamides,  i^  H,  2  tl. 
BiMizyltoluene.  dinitro-,  i^  72. 
Beiizyl  /j-tolylhydrazine,  o-amido, 

i,lilL 

Bcnzyl-;7-tolylnitro8amine,  o-nitro-, 

i,  142. 
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Benz5l-/)'tolylplienjlcarbanHde, 

o-ainido-,  i,  187. 

 o-nitro-,  1H7. 

Berjl,  artificial  preparation  of,  ii,  284. 
BetaVnaldchyde,  168. 
Betaliio  of  triphenylphosphiiie,  i^  189. 
Bicalcium  pbo«pbate,  action  of  water 

on,  ii,  317. 
Bilberries,  wax  and  otber  ^ubstanees  in. 

Bile  and  metabolism,  ii,  2iiS. 

 estimation  of  bilirubin  in,  ii,  ifML 

— —  human,  ii,  107. 

    the  crystalline   acids  of, 

ii,  m 

 pigments,  ii,  4^6. 

 in  urine,  detection  of, 

ii,lIL 

Bilianic  acid,  action  of  bromine  on, 

Bilirubin,  estimation  of,  in  bile,  ii,  4fi& 
BirguM  IrtirOy  composition  of  the  liver 

fat  of  the  crab,  ii,  lil, 
Bisdiazobenzcneamide,  ij22IL 
Bi!>diazobenzeueanilide,    283,  o80. 
Bis-/)'di:izotoluoju'fimi<lf»,  ^29. 
Bis-/>-diuzatolueuc-jj-toluidide,   ij  283, 

580. 

Bisdikctohrdrindene,  3S. 

Bi«liphotiylpymzDlone,  r,  376. 
Bi:*nu;thylenciso4uiuoliiic,  ij  344. 

 niethiodide,  344. 

Bismuth,  estimation  of  gold  and  silrer 
in,  ii,  7L 

 freezing  points  of  alloTS   of,  in 

thallium,  Trans.,  32,  31. 

 gallanilide,  i,  194. 

 gallate,  basic,  i,  417. 

 mesoxalate,  i^  509. 

 oxide,  behaviour  of,  at  high  tem- 
perature?. TBAya.,  314. 

 potential  of,  ii,  374. 

 salicylate,  basic,  \^  41 G. 

 separation  of  antimony,  arsenic,  or 

tin  from,  by  electrolysis,  ii,  12L 

.  separation  of  copper  from,  ii,  70. 

■  separation  of  zinc  and  nickel  from, 
ii, 

 spectrum  of,  ii,  303. 

Bismuth-aluminium^antimony  alloys, 

ii,  420. 

Bismuth-antimony  alloys,  thermoelec> 

trie  height  of,  ii,  42iL 
Bismuth-cadtniunt-gold  alloys,  freezing 

point  of  triple,  TbaN3.,  S2. 
J^ismuth-cadmium-silrer  alloys,  frees- 

ing  point  of,  Tbaks.,  73. 
Bismuth-gold  alloys,  E.M.F.  of,  in  a 

Toltaic  cell.  Trans.,  1034. 
Bismuth-silrer  alloys,  cupcUation  of, 

Trans.,  624. 


'  Bismuth -silver  alloys,  K.il.F.  of,  in  a 
voltaic  cell.  Trans.,  1034. 
Bismuth-tin  alloys,  E.M.F.  of,  in  a 

voltaic  cell,  Trans.,  1034. 
Bismuth-zinc  alloys,  E.M.F.  of,  in  a 

voltaic  cell,  Trans.,  1034. 
Bittnuthum  talieylicum^  i^  416. 
I   Bii»plicnyldikrtohydrindene,  i,  38j^ 

Bisphouyltrijizole,  i^  212. 
I  Bitumen,  Californian,  nitrogen  content 
I      of,  ii.lSfi, 

I  Biuret  hydrate,  condensation  of,  with 
benzaldchydo    and    ethylic  uceto- 
acetate,  i^  374. 
Black  Sea,  sulphydric  fermentation  in 
the,  ii,  m 

.  Blay  hitam,  a  Malayan  arrow  jx>i<«on, 

,  ii,  m 

;  Bleeding  of  plants,  ii,  Gi. 

'  Blood  uud  blood   pigment,  action  of 
zinc  and  its  salts  on,  i^  432. 

!   coagulation  of,  ii,  289. 

I   corpuscles  and  plasma,  estimation 

[  .  of  the  volume  of,  ii,  2SiL 

■  —   red,  determination    of  the 

I  ' 

I      molecular  woif^ht  of  soluble  com* 
pounds  by  means  of,  ii,  411. 

 .  Qf    ditlVroiit  specific 

I      oxygen  capacities,  ii,  357. 

'   estimation  of  oxygen  in,  ii,  364. 

!   estiuuition  of  sugar  in,  ii,  122. 

 influence  of  time  on  the  absorption 

I      of  carbonic  oxide  by,  ii,  244. 

 non-eoagulable,  ii, 

I   presence  of  hydrogen  and  metliane 

I  in  the  residual  nitrogen  from, 
I      ii.  463. 

I  Boiling  of  liquids,  apparatus  for  facili- 
tating the,  ii,  268,  444. 
Boiling  points,  corresponding,  law  of, 
ii,  2i;2. 

 of  ethereal  salts  of  normal 

fatty  acids,  Trans,,  725. 

 of   homologous  compounds, 

i      ealoulation    of    the,  Trans.,  193, 

725. 

 of  homologous  simple  and 

mixed  ethers.  Trans.,  194. 

■   of  solutions,  application  of 

I      Raoult's  law  at,  ii,  22L 

 relationships  between,  i,  mi. 

Boletus  edulis,  new  carbohydrate^  from, 

i,  IfiL 

j  Bonds,  double,  influence  of  halogens  on 
I       the  optical  value  of,  ii,  1, 

Bone  in  osteomalacia,  ii,  358. 

Bones,  eflect  of  feeding  with  oats  on  the 
weight  and  composition  of,  ii,  286. 

 fluorine  in,  ii,  147. 

 nauerui  matters  of,  ii,  21* 

Boracites,  brominatcd,  ii,  447. 

 chlorinated,  ii,  413. 
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Borates,  bromo-,  ii,  447. 

Borax  as  a  basis  for  acidimetrr,  ii,  27. 

—  ■  -  melting  point  of,  ii,  6. 
 Tolntility  of,  ii,  380. 

Boric  acid,  estimation  of,  in  boronatro- 

calcite,  ii,  31^ 

    testing  for,  in  wine  osb, 

ii,  321. 
Borneols,  Bjntbetic,  L 
Boron  omorphous,  action  of  tbe  electric 

arc  on,  ii,  42. 
Boron-compounds,  aromatic,  ij  190. 

 molecular  Tolunies  of,  ii, 

Borosalicylie  ncid,  sodium  salt  of,  i^4fia. 
Brass,  analyBis  of.  ii, 
Brassjlamide.  i^  13. 
Bmunite.  ii,  100. 
Bruzilin,  257. 

 methylation  of,  i^  311. 

Bread,  dietetic  value  of  different  kinds 

of,  ii,  245. 

 estimation  of  fat  in,  ii,  2fi3,  3G9. 

Bromal  hydrate,  beat  of  fusion  of, 

ii,  439. 

Bromates,  effect  of  heat  on,  Trans,,  802. 
Bromoliu,  proteolytic  action  of,  ii,  63. 
Bromine,  action  of,  on  normal  sodium 

propbosphate,  ii,  350. 

 atomic  weight  of.  ii,  276.  311, 

 chlorine  and  iodine,  detection  of, 

in  tbe  same  mixture,  ii,  66. 

—  detection  of,  in  iodine,  ii,  42S. 

 estimation  of,  in  urine,  ii,  159. 

 liquid,  molecular  weight  of,  Trans., 

1G9. 

 magnetic  rotation  of,  ii,  77. 

— —  separation  of  chlorine  from,  ii,  427. 

Bromoborates,  ii,  448. 

Bromoform,  preparation  of,  i^  5f>l . 

Bronze,  analysis  of,  ii,  2!Ma 

Brucine  mothiodide,  isomeride  of.  352. 

 pbenyl.a/3-dibromopropionate, 

L  33iL 

Bulbocnpnine  and  its  salts,  i,  100- 

 methiodide,  L  100. 

Buckwheat,  non-fixation  of  free  nitrogen 

by,  ii,  470. 
Butane,  1  :  3-dibromo-,  Teans.,  962. 
Butfinetctmcarboxylic    acid,  Trans., 

1002. 

 bomologues  of,  Traxs.,  996. 

 acids,  stereoisomeric,  i^  362. 

 nnhyrlridcfl.  stereoisomeric,  nfi3 

!B«tea  Jrondusa,  colouring  matter  of  the 

flowers  of,  PROC,  1804, 
Butter  analysis,  ii,  12^ 

 detection  of  margarine  in,  ii,  25, 

Butter-fat,  ii,  368. 

Butylbenzene,  tertiory,  nitro-deriratives 

of,  i,  t  Vn. 
Butylcarbamide,  tertiary,  i^  40^. 
Bufylchlonil  hydrates,  i^  355. 


I  Butylchloral,  derivatires  of,  i^  354. 

Butylclilorulat'etamides,  355. 

Butylohloralbonzaniides,  H.55. 

Butylclilornlformamidcs,  n  355* 
,  Butyl-o-cresol  metbTl  ether,  trinitro-, 

i,  Ma. 

 trinitro-,  L  449. 

Butjlic  nitrite,  tertiary,  i^  2. 
Butylmethoxybenzene,  i^  4.tO 

 dinitro-  and  trinitro-,  i^  450. 

Butyl- m-methoxytoluene,  i^  4.V>. 

 dinitro-  and  trinitro-,  i^  150. 

Butylnnphthalene,  i,  468. 

ButjUoIucne,  bromo-,  i^445. 

 bromonitro-   and  broraodinitro- 

I  L4ia 

'   bye-products  formed  in  the  pre- 
paration of,  ij  44fi- 

 dinitro-,  i,  445. 

 phenols  and  ethers  of,  i^  149. 

Butyltoluenesulphonic     acid,  nitro- 
bromo-,  446. 

Butvl xylene,  tertiary,  deriratives  of, 
;  i.'U6. 

Butjraialide,  compound  of,  with  alu* 
minium  chloride,  i^  586. 

Butyric  acid,  a-bromo-,  magnetic  rota- 
tion of,  Trans.,  410^  i2SL 

 normal,  heat  of  combustion 

of,  i^  225. 

 oxiflntion  of,  i^  491 

 ao^-trichloro-,  magnetic  rot-a. 

tion  of.  Trans.,  410,  423. 

Butyi-ocatechone,  /i-bromo-,  i^  7 1. 

Btityryl-a-diphenjlsemicarbazide,    41 1 . 

ifutvrvl-o-dipheiivlthioisemicarb*zide, 
L*41L 


I  Cacao  alkaloids,  separation  and  estima- 
I      tion  of,  ii,  168. 

I   bean,  ii,  SfiS. 

Cadmium,  action  of,  on  acid  solutions  of 
cadmium  chloride,  ii,  97. 

 ammonium  chloride,  ii,  H, 

 arsenite,  ii,  350. 

■  broinoborate,  ii,  448. 

 ca;sium  haloids,  ii,  45. 

 carbonate,  compound  of  hydroxyl- 

amine  with,  ii,  4jL 

 chlonde,  action  of  cadmium  on 

acid  solutions  of,  ii,  02. 

 chloroborate,  ii,  414. 

 estimation  of,  ii,  333. 

 estimation  of,  by  electrolysis,  ii,iai. 

 hydrogen  chlonde,  ii,  11^ 

 hydroxide,  degree  of  affinity  of, 

ii,  221L 

•  iodide,  solubility  of,  ii,  443. 

 lithium  chloride,  ii,  IL 
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Caflmium  oxide,  behaviour  of,  at  high 

t«niperatiircs,  Trans.,  314. 

■  potui>siuin  chloride,  ii,  l^. 

 hyoophosphatc,  ii,  230. 

 potential  of,  ii,  374. 

■       separation  of  arj«enic,  antimony  or 

tin  from,  by  electrolysis,  ii, 
•       separation  of  copper  from,  by  the 

iodide  method,  ii,  68. 
—  separation  of  mercury  from,  by 

electrolysis,  ii,  399. 
Cadmium-aluminium- tin  alloys,  ii,  42(L 
Cadraium-gold-bismuth  alloys,  freezing 

point  of,  TuANS.,  CO. 
Cadmium-gold-lead  alloys,  freezing  point 

of,  Trans.,  G6,  GL 
Cadmium-s:old-tlmlHtim  alloys,  freezing 

point  of,  TKAys.,  70. 
Cadmium-lead  alloys,  E.M.F.  of,  in  a 

Toltaic  cell,  Trans.,  1037. 
Cadmium-silrer-bismuth  allovs,  freezing 

point  of,  Thans.,  73. 
Cadmium-silrer-lead    alloys,  freezing 

point  of,  Trans.,  72. 

CadtiiiuTn-silTcr-thallium  alloys,  freezing 

point  of,  Trans.,  2Z. 
Cadmium-silrer-tin     alloys,  freezing 

point  of.  Trans.,  7L 
Cadiaium-zinc  ttlluys,  E.M.F.  of,  in  a 

Toltoic  cell.  Trans.,  1035. 
Cssium  cadtniuni  haloUds,  ii,  ih± 

 cupribrouudcs,  ii,  47. 

— —  cupriehlorides,  ii,  ^ 

 magnesium  haloids,  ii,  45. 

— —  oxide,  action   of   hydrogen  on, 

ii,  234. 

 potassium  and  rubidium  sulphates, 

coinj):iratire      crystallography  of, 

Traks.,  628, 

 comparatire  optical 

characters  of,  Trans.,  t>97. 

  ■   ■  volume  relations 

of.  Trans.,  649, 

 •  ruthenium  nitrosochloride,  ii,  aSQ. 

  sulphate,     crystallography  of, 

Trans.,  tLtL 
 "  optical  properties  of,  Trans., 

674. 

 zinc  haloids,  ii,  45. 

Caffearine,  214. 

CaflFelfnc,    estimation    of,    in  cacao, 

ii,  likL 

•  rt'uffions  for,  ii,  1G7. 

Cajopin,  2>;t. 
Calcium  at  etylide,  l,  313. 

 arsenite,  ii,  351. 

 carbide,  313. 

 carbonate,  solubility  of,  ii,  7. 

 chloride,  the  taking  up  of,  by 

plants,  ii,  250. 

 c'^itiuiiition  of,  ii,  832. 

 estimation,  volumetric,  of,  ii,  IGl. 
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Calcium,  magnesium,  ferric,  and  man* 
ganous  phosphates,  separation  of, 
ii,  255. 

 oxalate  in  plants,  ii, 

 solubility  of,  ii,  2* 

— —  oxide,  action  of  chlorine  on, 
Tba.ns.,  2. 

-  ■-  and  ammonium  chloride,  in- 

fl  nonce  of  moisture  on  the  interaction 
of,  TuANS.,  612. 

 and  sulphuric  anliydridc,  in- 
fluence of  moisture  on  the  interaction 
of,  Trans.,  SIL 

 behaviour  of,  at  high  tcm-r 

peratures.  Trans.,  Sli 

■   inertness  of.  Trans.,  L 

 phosphorescence  of,  TranJ., 

736. 

 oximidosulphonates,  Trans.,  QfiiL 

 01  y iodide,  ii,  22, 

 pliosphate,  action  of  h  nter  on, 

ii,  31L 

 assimilation  of,  ii,  324. 

 effect  of,  in  food  on  the  ash 

of  milk,  ii,  2AiL 
 ■        eflfect  on  the  ofHipring  of, 

consumed  during  the  period  of  gesta- 

tion  of,  ii,  198. 
 salts,  electrical  conductivity  of, 

ii, 

 function  of,  in  the  vegetablo 

organism,  ii,  2DL 
 minimum  E.M.F.  required  ta 

electrolyse,  ii,  178. 
 substitution  of  strontium  for,  aa 

plant  food,  ii,  207. 
 substitution  of  strontium  for,  in 

the  animal  organism,  ii.  108. 
 sue  rate,  decomposition  prixlucta 

of,  L  105, 

 sulphate,  hemibydrate  of,  ii,  ^ 

 solubility  of,  ii,  Z. 

■  '  supersaturated  solutions  of, 

ii,3iL 

 sulphide,     phosphorescence  of. 

Trans.,  737. 

sulphite,  effect  of,  on  alcoholic 

fermentation,  ii,  til^ 
 veratrate,    dry    distillation  ot 

Calcium-chloride-tube,  ii,  329. 
Calorimeter,  new  animal,  ii,  243. 
Calorimetry    for    clinical  purposes, 

ii,  142, 

Caui]))iunio     acid,     constitution  of. 

i,m. 

Camphelcnc,  i^  203. 
Canipbelic  alcohol,  i^  203. 

 chloride,  i^  203.  , 

 thiocyanate,  i^  2Q3« 

Camphelylnmmonium  camphelyldithio- 
carbamate,  203. 
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Comphcne,  action  of  chlorine  on,  in 
prt'sencc  of  alcoliol,  Pboc,  1894, 

 action  of  phosphorus  pentachlo* 

ride  on,  Tkans.,  35,  SZ, 
  action   of    sulphuric    acid  on, 

 bromo-,  Phoc,  1894,  5L 

 chloro-,  Proc,  1894,  57.- 

 constitution  of,  i,  421. 

—  ■  irom  oil  of  spike,  i,  iML 
 from  oil  of  valerian,     1  iO. 

— —  halogen  deriTatiyes  of,  Pboc, 
1894,  ^ 

 in  essential  oils,  i,  2QL 

"      phosphorus-derirativcs  of,  Tbakb., 

Cnmphcnebomeol,    ether  of  inactive, 

Cumpliene>bomeols,  i,  2115. 

a<Cnmphcnepho8phonic  acid,  TraKS., 
3L 

/S-Camphenephosphonic  acid,  Tbans., 

Csmphenephosphonic  aeJds,  action  of 
littlogens  on  the  sotlium  salt-s  of, 
Tbans.,  42. 

 action  of  heat  on  the  sodium 

»alt«  of,  Tbanb.,  4L 

Camphcnes,  constitution  of,  14,1. 

Camphocarboxylic  acid,  bromo-,  i^  422. 

■   derivatives  of  ethereal  salts 

of ,  b  m 

— —  oxidation  of,  i^  422- 

Campholene,  hydrogenation  of,  i^  254. 

  preparation    and   properties  of, 

254. 

Caropholjlamine  and  its  acctjl  and 
bcnzovl  derivatives,  i^  203. 

—  •  nitrite,  203. 
Cnmpholjlic  alcohol,  i,  202. 
Cnmpljor,  action  of  bromine  on,  Proc, 

1894,  ^ 

 amido>,  carbamide-derivative  from, 

i,24L 

 constitution  of,  i,  141^  421^  422. 

— —  dibromo*,  a  new,  Pboc,  1894, 
164. 

 preparation  of  ^iilphonic  deriva- 
tives of,  Phoc,  1894,  im. 

  relation    between   the  rotatory 

power  of,  and  the  molecular  weight 
of  certain  solvent«,  i^  613. 

/B-Camphoraniic  acid,  3.39. 

Camphor-derivatives,  ^  20L 

Cnmphor-formuln,  Bredt's,  422. 

Camphor-group,  stereoisomerism  in  the, 
1,421. 

Camphoric  acid,  constitution  of,  i,  141, 
42L 

—  — —  derivatives  of,  ij  330. 


Camphoric  acid,  formation  of  triniethTl- 

succinic  acid  from,  4fi. 
 heat    of    neutralisation  of, 

 product  of  the  oxidation  of, 

LG15. 

 product*  of  the  action  of 

fused  potnsh  on,  Proc,  1894,  fiS. 

Camphoric  acids,  isomeric,  comparison 
of  the,  L 

Camphoric  anhydride,  bromo-,  action 

of  alkalis  on,  i,  615. 
Camphorisoimide  aunvhloride,  L  594. 
Cnmphoronie    acid,    constitution  of, 

l14L 

Camphoroxime,  oxidation  of,  L 
Camphor])inacone,  L  614. 
 acetates  of,  i^  fill. 

■  ■  —  ethyl  ethers  of,  i.  6t  i. 

 •  methyl  ethers  of,  L  614. 

 propyl  ether  of,  i,  014. 

Campliorquinone,  formation  of,  by  the 

oxidation  of  camphocarboxvlic  acid, 
L422. 

Camphorsulphonic  bromide,  Pboc, 
1894,  IM. 

 bromo-,  ProC,  1894,  164 

 dextrorotatory,  PROt  .,  1894, 

10. 'i. 

 chloride,    dextrorotatory,  Proc, 

1894, 164. 
Camphylic  acid,  sulpho-,  l  iL 
Canadine,  i^  479. 
Canaigre  tannin,  i,  88. 
Cancer,  ptoma'me  from  urine  in  a  ca*e 

of,  L  55d. 
Cancerine,  i^  552. 

CanBeldite,  a  new  gennanium  mincnl, 

11,  18,  im 

Cannabis  saliva,  composition  of  seeils 
and  etiolated  sprouts  of.  ii,  113,  4C0. 

Caper-quercitrin,  i^  290. 

Cappari^  fpinma,  yellow  colouring  mat- 
ter from  ilower  buds  of,  i^  21K>. 

Caprio  acid,  normal,  heat  of  eombu«tioR 
of,  i,  22IL 

Caproaldehydc,  amido-,  i,  144 

Caproic  acid,  y^-diisonitroso-,  i^  223. 

Caprylene,  action  of  nitrusyl  chloride 
on)  Tbaxs  .  32fi. 

Caraway  seeds,  extracted,  di«jc.Htibilitr 
of,  ii,*  382. 

Carbamic  acid,  nitro-,  ii,  413. 

 hydrazide,  i^  166- 

Carbamide,  condensation  of  /9-diketones 
with,  ii  IIL 

■  freezing  point  cf  solutions  of, 
Thaxs.,  307, 308. 

 nitro-,  i, 

Ctirbiimido.    See  also  Urea. 

Carhamides  containing  tertiary  alkyl 
radicles,  method  for  obtaining,  4.>J. 
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CarbamidobonzTlanthranilic  acid,  ij  350. 
Curbamidodinitrophcnol,  ij  llH. 
Carbamidothionaphthol,  liiL 

 ethjl  ether,  22- 

Carbanilidocarvoxime,  molecular  rota- 
tory power  of,  ii,  405. 
Curbaxide.  IM^ 

Carbimidothiophenol,  amide-,  i,  12(L 
 nitro-, 

Carbi^incs,  constitution  of,  L  305. 
Carbodiphenjlimide,  stereoisomerides  of, 

L  598. 

iS-CarbodiphenjIimide,  phrsical  modifi- 
cation of,  i,  135. 
Carboditolylumide,  stereoisomerides  of, 

i.  59R. 

/3-Carbo<li-/>-tolTlimide,  physical  modifi- 
cation of,  13iL 
Carbohydrate    from    Boletus  edulu, 

Carbohydrates,  crystalline  auiido-de- 
riratiTes  of  the,  i,  221* 

-  detection  of,  by  means  of  resor- 
cinol,  i^  397. 

 formation  of  fat  from,  ii,  391. 

 in  urine,  ii,  60. 

 of  nontml  urine,  ii,  303. 

 of  the  fruit  of  the  Kentucky  cofifee 

nut  tree,  ii,  111. 

 of  yeast,  i^  222x 

 soluble  in  water  obtained  from 

malt  and  barley,  i^  106. 
Carbon  and  iron,  chemical  relations  of, 

Trawb.,  788. 

—  bisulphide,  combustion  of,  in  oxy- 
gen. Trans.,  GliL 

-   pure,  preparation  and  pro- 
perties of,  ii,  315. 

— —  solubility  of  salts  in,  ii,  315. 

'  boride,  ii,  279. 

 bromosulphido  of,  ii,  OL. 

 compound,  possible    number  of 

isomerides  of  a,  i^  433. 

estimation  of,  in  steel,  ii,  IlOi 

 hydrogen  and  nitrogen,  simul- 
taneous estimation  of,  ii,  257. 

—  molecular  changes  of,  accompany- 
ing the  tempering  of  steel,  ii, 

 oxysulphide,  reactions  of,  ii,  367. 

— —  silicide,  ii,  42j,  43, 

 sulphide,  new,  ii,  2Q» 

 tctrabromide,  new  method  of  pro- 
ducing, Thaxs.,  2ii2. 

Carbonates,  double,  fusibility  of  iso- 
morphous  mixtures  of.  ii,  179,  223. 

■  metallic  compounds  of  hydroxyl- 
amine  with,  ii,  4^ 

 Tolumetric  separation  of  bicarbon- 

ates  and  hrdroxides  from,  ii,  iliL 

Carbonic  acid,  hydroxides  of,  ij,  166. 

— ^  anhydride,  action  of,  on  glass, 

ii,  l& 
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Carbonic  anhydride,  action  of,  on  the 
.  diastatic  ferments  of  the  animal  body, 

ii,  m 

 and  oxygen,  exchange  of, 

between  plants  and  the  air,  ii,  110. 

 —  and  nitrogen,  thermal  pro- 
perties of  a  mixture  of,  ii,  3Ex  . 

-   dry,  action  of  dry  ammonia 

on,  ii,  252. 

 effect    of,  on  respiration, 

ii,  UL 

•  estimation  of,  in  beer,  ii,  218» 

 estimation  of,  in  presence  of 

soluble  sulphides,  ii,  331. 
 formation  of,  by  leaves  after 

removal  from  plants,  ii,  15L 
Carbonic  oxide  and  chlorine,  volume 

changes  during  the  interaction  of, 

ii,  412. 

  -  combination  of,  with  chlorine 

under  the  influence  of  light,  Pboc, 

18»4,  16iL 
 •  discrimination  of,  from  ole- 

fines,  ii,  20iL 
 •  influence  of,  on  germination, 

ii,  25. 

 influence  of  time  on  the  ab- 
sorption of,  by  the  blood,  ii,  211. 

 oxidation  of,  in  presence  of 

palladium  asbestos,  ii,  201. 

 ——  poisoning  with,  ii,  360. 

Carbonyl-oomi)ounds,  refraction  con- 
stants of,  ii,  301. 

Carborundum,  ii,  43. 

 analysis  of,  ii,  3L. 

Carbotoluidocarvoximes,  molecular  ro- 
tatory powers  of  the,  ii,  105. 

Carboiyamidolhiophenol,  i^  126. 

Carboxy  bcnzilehy (Irazoncs,  i,  377. 

Carboxyhicnioglobin,  dinplacement  of 
the  carbonic  oxide  in,  by  oxygen, 
L216. 

Carboxymcthylhexahydro-o-amidophe- 

nylacetic  acid,  i^  1^ 
Carboxyphenylic  metbanesulphonate, 

3-Carboxypyrazolone-4-o-azobenzoic 

acid,  i,  310. 
Carmin,  /3-bromo-,  constitution  of,  i^  9^ 

95, 

 reactions  of,  ij  94. 

Carminic  acid,  nature  of,  04. 
Caronc,  ij,  535. 
Caroneoxime,  i^  535.  , 
Carotene,  instability  of  colouring  matters 

containing,  i,  05^ 
Cartilage,  chemical  changes  in,  during 

ossification,  ii,  325. 
Carvacrol,  symmetrical,  synthcsix  of, 

L5I5. 
Carreol,  i^  535. 
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Correoleplienjlbjdrttzone,  lijdro- 

bromo-,  222. 
Carrole,  hjdrobromo-,  297. 

 oxidation  products  of,  421* 

CaTTolephcnylhydrazone,  i^  299. 
Carvone,  reduction  of,  537. 

 tcirabromide,  i^  538. 

Canrone-gTOup,  scmicarbazide  com* 

pounds  of,  536. 
Carvone-series,  i^  fjafi. 
Carvotanaoetone,  339. 
Carroiinip,  hjdrobronjo-,  22a. 
Carvopbyllen    alcohol,    uretlianc  of, 

 nitrolarainc,  53& 

 nitrosate,  ij  f^^S. 

Caryophvlleue,  i^  PUS. 

Casein  and  the  organic  phosphorus 

therein,  21fi* 
 behaviour  of  the  phosphorus  in 

the  digestion  of,  ii,  2M. 
■    —  oxidation  of,  i^  470. 
'       vegetable,  constitution  of,  i^  215. 
OaseYns,  i^  310. 
Caseogen,  i^  310. 

Catechol,  action  of,  on  the  sugars, 

 condensation  of,  with  halogenatccl 

fattj  acids,  r.  50.'). 

 ketone  from,  i^  73. 

 phosphate,  I,  5H8, 

Sicrate,  i,  12iL 
olchlorophosphine,  secondary, 
i,5SS. 

Catecliolglycoisoquinoline,  i,  SIR. 
Catecholglycophenyltriuzine,  506. 
Catecholglycotetrahydroquinoline, 
i,  512. 

Catecholglycotetrahydroquinolincsul- 

phonic  acid,  i^  510,  '^19. 
Cfttccholglycothioryan»Ate,  i,  r>Ofi- 
Cateciiolglyci)U>IylLriazine,  fAK). 
CatecholoxychIorophosphine,BCcundarT, 

i,  588. 

Catecholphosphine,  t<»rtiarT,  \,  5S8. 

Caustic  liquors  coutuiuing  cLloriue, 
titration  of,  ii,  67. 

Cell.    See  Initlery,  galvanic  cell. 

Cell-membrane,  cellulose  from,  107. 

CcU-membraues,  vegetable,  ii,  250. 

 crystals  of  calcium  ox- 
alate in,  ii,  65. 

Cell-nucleus,  chemical  nature  of,  ii,  IIL. 

Cells,  animal,  influence  of  proteid 
nutrition  on  protcYd  metabolism  in, 

ii,  5fi. 

decomposition  of  hydrogen  per- 

oxide  by,  ii,  21. 
Cellulose,  cr}»tal!i*ation  of,  i^  107. 
—  in  caseating  lymph  glands,  ii,  2i. 
Cellttlose-like  substance  from  the  tissues 

of  fungi,  ii,  425. 
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Celluloses,  i^  63. 

-  ■  ■  and    oxycelluloses,  atmospheric 

oxidations  of,  Trans.,  476. 
 from   oat   straw    and  esparto, 

i,  354. 

 oxy-,  deoxidation  of.  Tk.vx s., 

 hydrolysis  of.  Trax*.,  478. 

 natural,  Tra.vs.,  422 ;  h^SQ. 

  various,     hydrolysis     of,  with 

different  acids,  i^  64. 
Cement,  Scott's,  ii,  235. 
Cereals,  estimation  of  crude  fibre  in, 

ii,  aOQ. 

Ceric  dichromate.  ii,  132. 

Cerium  dioxide,  behaviour  of,  at  high 

teniperatures.  Trans.,  314. 
— —  sepunition  of.  from  lanthanum  and 

didymium,  ii,  132. 
Cerite,  separation  of  the  oxides  in, 

ii,  4L 

Cerium-gToup  of  earths,  separation  of 
thorium  from,  by  means  of  jiotassium 
nitride,  ii,  256. 

Cetylmalonic  acid,  heat  of  combustion 
of,  i,  225. 

Chabasitc  from  York  Haven,  York  Co., 

Pa.,  ii,  2i2. 
Chaleophanit<»,  identity  of  liydrofrank- 

liuitc  with,  ii,  458. 
Chnmpacol,  u  538. 

Charcoal,  wood,  action  of  sulphuric  acid 
on,  ii  217. 

Clicese,  damaged,  ptomaYne  from, 
ii  302. 

 estimation  of  fat  in,  ii,  300. 

 estimation  of  nitrogen  and  proteids 

in,  ii,  TfL 

 influence  of,  on  intestinal  putre- 
faction, ii,  322. 

Cheltenham,  mineral  waters  of,  Traxs., 
772. 

Chemical  action  of  light,  expenditure  of 
energy  equivalent  to,  ii,  225. 

 change,  influence  of  moisture  on. 

Trans.,  tlLL 

    influence  of  solvent*  on, 

    phases  and  conditions  of, 

ii,225, 

 constitution  and   dielectric  con- 

stant.'^,  ii,  374. 

 equilibrium  and  dielectric  con- 
stants, ii, 

 reaction,  dependence  of,  on  the 

presence  of  water,  i^  35. 
 reactions,  use  of    eloctricitj  to 

follow  the  phases  of,  ii,  216. 
Clienopodine,  non-existence  of,  ii,  311 . 
ChfHnpodiufn  album,  seeds  of.  ii, 
Chenopodium  seed,   detection    of,  in 

flours,  ii,  370. 


o' 
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Clicrrjr  laurel  water,  estimation  of 
hydw^'en  cvanidc  in,  ii,  165. 

Clioatnut,  Indian  water-,  composition  of 
the  kerools  of,  ii,  QQ^ 

Chestnut-quercitrin,  i^  2QiL 

Chinine,  hydrolvtic  decomposition  of, 

i,  3112. 
Chionanthin,  L  2QiL 

Chionanthnt  rirginica,  glucosidc  frcm, 

Cliituiuinic  acid,     1  (i8. 
Chitaric  acid,  i^  16S. 
Chitenine  and  its  raits,  i,  Iil2. 
Chitenol  and  its  salts,  i^  1^2. 
Chitonic  acid,  I(j7. 
Chitose,  L 

Chloralic  acid,  i,  105. 

 constitution  of,  i^  liiLL 

Clilomlosc,  i,  105,  aiM- 
Cblorliydriii,  formation  of  ethereal  salts 
of,  i.'465. 

Chlorides,  action  of   aluminium  on, 

ii,  m 

 estimation  of,  in  presence  of  or- 
ganic matt^ir,  ii,  427. 

  influence    of,    on  nitrification, 

ii,  ^63. 

 relation  between  the  precipitation 

of,  bv  hydrochloric  ocid  and  the  re- 
duction of  the  freezing  jwint,  ii,  ML 

Chlorine,  action  of,  on  lime.  Trans.,  2. 

  and     hydrogen,     influence  of 

moisture  on  the  interaction  of, 
Trans., 

—  atomic  weight  of,  ii,  276,  311. 
 bromine  and  iodine,  detection  of, 

in  the  same  mixture,  ii,  66, 
 compounds    of,    in    the  urine, 

ii,  2il. 

 detection  of  traces  of,  ii,  12fL 

 liberation  of,  during  the  heating  a 

mixture  of  potassium  chloral  e  and 
manganese  peroxide,  Trans.,  202. 

 magnetic  rotation  of,  Trans.,  27, 

ii.IL 

■       preparation  of,  for  laboratory  j)ur- 

)K>ses,  li,  41.J. 

•  separation  of  bromine  from,  ii,  427. 

— ^—  Tolume  ehiuiges  during  the  action 

of,  on  carbonic  oxide,  ethylene,  and 

hydrogen,  ii,  412. 
Chlorite-group,  ii,  2S4. 
Chl^^ronrsenian,  ii,  l  U  i. 
Chluro<;lirumatei,  li,  3 S3. 
Chloroform  admini^tcreil  by  inhalation, 

l>us?ngc  of,  into  the  urine,  ii,  lift. 
 decomposition    of,    in  sunlight, 

 presence  of  alcohol  in,  i^  fiL 

Chlorophyll,  action  of  nlkalis  on,  i^  342. 

■         ttctiou  of  livdrochloric  acid  on, 

i^aiL 


Cholestcnc,  OiilL 

—  action  of  nitrous  ond  on,  i^  327. 
 chlorine  and  bromine  dcrivatiyes 

of,  1^326- 
Cholesterol,  i^  .'^•^fl 

 composition  of,  i^  4ftfi. 

 dichloride,  i,  327. 

 dinitro-,  ij  \M1. 

Cholesterylic  acetate,  I,  tSff. 

 acetate  dichloride,  i^  327. 

 butyrate,  i,  ISfi. 

— —  chloride,  action  of  nitrogen  oxides 

on,  327. 

 clUonde,  nitro-.  k  327. 

 propionate,  ISfi. 

Cholir  acid,  action   of   bromine  on, 

1,432. 

 action   of  nitric  ac'.d  on, 

i  432. 
■   Clioline,  i^  137. 

!   condensation  of,  with  hydroxyiso- 

butyric  acid,  ij  437. 
 condensation  of,   with  hydroxy- 

valeric  acid,  i^  437. 
Choline  of  tnphenylphosphine,  i^  ISO. 
Chondrodite,  chemical  composition  of, 

ii,  2AL 

Chromammonium  compounds,  coustitu* 

tion  of,  ii,  407. 
Chromates,  action  of  molybdic  acid  on, 

ii,  455. 

Chromic  acid,  separation  of  vanadic 

acid  from,  ii,  ItiS^ 
Chromium  ammonium  sulphates,  ii,  DlIL 

 arsenite,  ii,  3.^1. 

•  carbides,  ii,  453. 

 estimation  of,  in  ferrochromium, 

ii,  35,70,  2IL 
  estimation  of,   in   steel,  ii,  35, 

'       hydroxides,  thcnnoi-hemistry  of, 
ii,  3iia. 

 iron  carbides,  ii,  452. 

j   properties  of,  ii,  153. 

I   separation  of,  from  iron  and  man- 

gane«e,  ii,  422. 

 .""ulphatos,  ii,  Qa. 

 basic,  ii,  3h2- 

Chromium- bases,  constitution  of,  ii,  50. 

Chromium-compounds,  molecular  trans- 
formation of  some,  ii,  3S2. 

Chromium-steel,  ii,  452. 

Chrnmylhydroxidf,  suli)Uo-,  ii,  283. 

Chryjfcnc  and  cUrysoiluorene,  33lL 
,   Chrysin,  i,  93j  2iiL 
I   dinitro-,  i,  207,  3StL 

 nitro-,  i^  3 SO. 

Chrysofluorenc,  i^  337. 

Cbrysophyscin,  i^  &4I. 

Chrv!»opykrin,  541. 

Cider-upplef,  derelopmcnt  and  matura- 
tion cf,  ii,  22iL 
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Cincliine,  lijdroljtic  decomposition  of, 
i,  322. 

Cincholetipon?,  L  478,  fi29. 

Cinchona  alkaloids,  cum})OUinl8  of,  irith 

etliylic  iodide,  32L 
Cinchonidine  and  its  salts,  relation  be« 

tween  the  optical  rotatory  power  of, 

— —  ethiodide,  391. 

 hjdriodidr,  [,  391. 

■  iodocthjl-,  hydriodide,  i^  391. 
 phenyl-a^-dibromopropiouate, 

Cincbonifine  and  it«  derivatives,  r,  351. 
Cinchoninamide,  filS. 
Cincbonine,  151. 

  action  of  dilute  acetic  acid  on, 

 constitution  of,  131, 

 ethiodide,  Ij  SftL 

 ■■  lijdriodide,  I,  391. 

 iodoethyl-,  hydriodide,  i^  391. 

 phenyl-a^-dibromopropionate, 

i,  3ILL 
^-Cincbonine,  L  262. 
Cincbotine,  (iiiS. 

Cinnanialdebyde,  condensation  of,  with 
jS-bydroxy-a-uapbthaquinone,  Thans., 
85- 

Cinnamcne,  wnitro-,  action  of  nitrosyl 
chloride  on.  Trans.,  327. 

Oinnanienyl-o-cyanacrylic  acid,  489. 

Cinnamic  acid,  action  of  nitrosyl  chlor- 
ide on,  Traxs.,  329. 

'  — —  behaviour  of,  towards  micro- 
organisms, i,  23Q. 

 dibromide,  amine  salts  of, 

i,aiLL 

 resolution  of,  into  its 

optically  active  ctnupoiients,  i^  334. 

■    dicbloride,  optically  active, 

i,  334. 

Cinnonionitrilc,  i^  33. 
Cini.aniylacrylic  acid,  i^  34. 
Cinnamylacrylonitrilc,  i^  34. 
Cinnamyl-a-cyanoarrvlic  nrid,  i.  34. 
Ciuuamyl-o-dipheuylseiuicttibnzide, 
L41L 

CinnamTlidencallyltbiosemicarbazide, 
[,  305* 

Ciuuuuiylidcnephcnyltbiosemicarbazide, 
i,  304. 

Citraconic  acid,  conversion  of,  into  mesa- 

conic  acid,  i^  403 
 separation  of  ilaconic  and 

mesaconic  acids  from,  i^  404. 
Citrol-series,  compounds  of,  i^  83. 
Citrazinamide,    preparation    of,  from 

otbylic  citrazinate,  Trans.,  2SL 
-      reduction  of,  with  sodium  amalgam, 

Trans.,  20. 
Citrazinic  acid.  Trans.,  28j  828. 


Citrazinic  acid,  convei'sion  of  diammo- 
nium  citrate  into,  Tbanh..  2S. 

 dinitro-,  Trans.,  833. 

 from  beet  juice,  i^  115. 

 nitration  of.  Trans.,  831. 

 sulphonation  of,  TbaN8.,834. 

Citrazininiide,  action  of  aqueous  potash 
on,  i^  425. 

 conversion  of,  into  phenylpyrazo- 

lonpcarboxvlic  acid,  i.  2fiO. 

Citrazinimidcplienjllivdrazoue,  chloro-, 

i,  2fiQ. 

Citrazinyl  alcohol.  Trans  ,  3(L 
Citrazinylhydrobenzoin,  Trans.,  SI. 
Citric  acid,  and  its  alkali  salt«,  i^  3iLL 
  ■  decomposition  of,   h\  sun- 
light, i,  323. 
Clinohumite,  chemical  composition  of 

ii,  24L 

Coagulation  of  the  blood,  ii,  2^Qm 
Coal,  vanadiniferou.*,  ii,  53. 
Coal-gas,  c-stiuiutiun  of  nitrogen  in, 

ii,  112. 
Cobalt  arseuite,  ii,  351. 

 ammonium  chloride,  ii,  17. 

 bromoborate,  ii,  448. 

 chloroborate,  ii,  414. 

'       estimation,  electrolytii*,  of,  ii,  4S!. 

■  Cfetimatioii  of,  by  Classen'd  oxalate* 
process,  ii,  4S!L 

——  hydrogen  chloride,  ii,  U. 

 lithium  chloride,  ii,  12* 

•       uitro-,  ii,  95. 

— —  potassium  hypophospbote,  ii,  280. 

 ]»ot<'ntinl  of,  ii,  374. 

 hulttt,  c>ompounds  of  hydroxlamine 

with,  ii,  187. 
 selcnate,  basic,  ii,  Ifi. 

■  !»cparation  of  iron  from,  in  steel 
analyses,  ii,  256. 

 separation  of  nickel  from,  ii,  34^ 

as. 

Cobaltamine  compounds,  constitution 

of,  ii,  MSlL 
Cobalt-bases,  constitution  of.  ii,  5D. 
Cobalt-compounds,    pure,  preparation 

of,  ii,  ISi. 
Cobaltosocobaltic  oxide,  behariour  of, 

at  high  temperatures,  Trans.,  314. 
Cocaine,  m-amido-,  i^  657. 
 and  its  derivatives,  physiological 

action  of,  ii,  394. 

 o-cbloro-,  i^  557. 

 hydrochloride,  m.p.  of,  L  L5i. 

 in-nitro-,  i,  657. 

 technical  preparation  of,  from  a»- 

sociated  alkaloTcU,    478,  557. 
-       test  for,  ii,  127. 
rf-CocaTne,  m-ainido-,  i^  557. 

 o-chloro-,  i^  557. 

 ni-nitro-,  i^  657. 

c/-Cocaineazodimethylaniline,  i^  55S. 
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rf-Cocaineozodiplicnylamine,  508. 
(/•Cocaineazo>a-nauhthjlaiuine,  558. 

rf-Cocainccnrbninloc,  558. 
i/-Cocajncplicn>  UliiocarUamide,  558. 
rf-Cocainetliiocarbamide,  55b. 
Cocaineurethane,  557. 
rf-Corainetircthnnc.  SiiS. 
Cochineal,  colouriug  uiatt^rs  of,  ILL 
Cocoa-nut  meal,  digestibiUty  of,  ii,  3^ 
CodoYne, 

 meihiodido,  ^31* 

Coffee-nut  tree,   Kentucky,  carbohy- 

draUs  of  the  fruit  of,  ii,  111. 
Coffee  tree,  ash  constituents  of  the, 

ii,  2QL 

Colorimeter    "witli  Lummer-Brodhun 

double  prism,  ii,  15H. 
Colour  of  salts  in  solution,  ii,  37fi. 

 the  origin  of,  Pboc,  1893,  'ML 

Colouring  matter  from    rine  leayes, 

Colouring  principles  of  Venlilago  ma- 

dra*paiaua,  Trans.,  923. 
Compressibility  and  thermal  expansion 

of  solutions,  ii, 
Conthiiune  phenyl-o/3-dibromopropio- 

natc,  ij 

Condensations,  anomnlous,  r,  -t03. 
Condenser  with  internal  circiUation, 
ii,  2aL 

Condensers,  commutator  for,  ii,  221± 

 improvements  in,  ii,  134. 

Conduct  irity.    See  Electrical  Conduc- 
tirity. 

Coniferin,  hydrolysis  of,  i,  olLL 
Coniine,  i,  »27. 

-  and  its  compounds,  i^  '-i^. 

 and  its  salts,  i,  471  • 

 rotator}'  power  of,  i, 

 extraction  of,  from  hemlock  seeds, 

ii,  SSiL 

.  pure,  i,  307. 

rf-Conitne  and  its  m\U,  l  627. 

 rotatory  power  of,  i^  2QZ  ;  "i  337, 

Conium  alkaloids,  i^  622. 
Connective  tissue,  ground  substance  of, 

ii,3iil. 
Contrayerviue,  i^  204. 
Convolvulin,  i^  540. 
Convolvulinic  acid,  i^ 
Couvohulinol,  i,  540. 
Copper  acetate,  blue,  preparation  of, 

i,  ane. 

•  action  of  copper  stilphate  and  sul- 
phuric acid  on,  ii,  'MX. 

-  ammonium  acetochloride,  i^  113. 

.  I'hlorides,  ii,  12. 

 unalysis  of,  ii,  297,  298. 

— .     and  zinc  sulphates,  electrolysis  of 

mixtures  of,  ii,  40fi. 

-  nrsenite,  ii,  35£L 
—III  "  bromide,  ii,  352. 


I  Copper  bromide,  absorption  spcctm  of, 

ii,  aiM, 

—  —      absorption  spectra  of  solu- 
tions of,  in  hydrobromic  acid,  ii,  373. 

 hydrobromide  of,  ii,  418. 

 chloride,   solubility    curvea  for, 

!      ii,  443. 

:  — —  .  solutions,  colour  and  electri- 
cal conductirity  of,  ii,  4L 
j  electrical  conductivity 

I      of,  ii,  8Q. 

■  electrochemical     equiTalcnt  of, 
ii,3L 

 electrolysis  of,  in  a  racuum,  li,  305.. 

 estimation,  eolorimetric,  of  minute 

quantities  of,  ii,  4Slx 

 estiniiition,  electrolytic,  of,  ii,  481. 

— —  estimation,  electrolytic,  of,  in  in- 
vert sugar  estimations,  ii,  <iM. 

•  estimation  of  arsenic  in,  ii,  330. 

 estimation  of,  as  cuprous  sulphide, 

ii,  aL 

 estimation  of  by  precipitation  with 

hydrogen  peroxide,  li,  32. 

 estimation,  volumetric,  of,  with 

sodium  sulphide,  ii,  120.  ^ 
 hydride,  reactions  of,  ii,  £37. 

■  hydrogen  chloride,  ii,  VL 
 hVdroxide,  degree  of  affinity  of, 

ii,  229. 

—  in  various  parts  of  the  vine,  ii,  154. 

—  lithium  chloride,  ii,  12. 
 native,  action  of  potassium  cyanide 

on,  ii,  417. 

— —  from  Yunnan,  ii,  98. 

 nitrate,  use  of  in  the  voltameter,. 

ii,32. 

 oxide,  hydrate  and  soluble hydrogel 

of,  ii,  191. 

 phyllocyanate,   detection  of,  in, 

green  preserves,  ii,  124L 
— —  potassium  bromide,  a  red,  ii,  41S.. 

 ■    I  ■  chloride,  ii,  IL 

 hypophosphate,  ii,  280. 

 potential  of,  ii,  374. 

 ?alta.  reaction  for,  ii,  480. 

 seleuatc,  busic,  ii,  16. 

 se])aration  of  arsenic,  antimony,  or 

tin  from,  by  electrolysis,  ii,  1^ 

 separation  of  bismuth  from,  ii,  70^ 

2L 

 separation  of  cadmium  from,  by 

the  iodide  method,  ii,  68. 
■       separation  of  iron  from,  ii,  34. 

 8e{>aration  of  lead  from,  ii,  332. 

 separation  of  lead  from,  by  elect  ro- 

,       lysis,  ii.  120. 

{   sulplmte,  assay  of,  ii,  68j 

,   test  for,  ii.  430. 

I   true  atomic  weiglit  of,  ii,  47. 

Copper.    See  also  Cuprous. 
,  Copper-cadmium,  ii,  236. 
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Coi>per*gldnce,  action  of  potaBsium  cja- 

nidc  on,  ii,  417. 
Copper- pyrites,   action    of  potassium 

cyanide  on,  ii,  417. 
Copper-silver  couple,  fiction  of  strong 

acids  on,  Proc,  1804,  H4. 
Copper-tin,  ii,  2afL 
Ooppor-xinc,  ii,  235. 

Cordierite  in  an  eruptive  rock  of  South 
Africa,  ii,  IQQ^ 

Cornea,  chemistrv  of  tlic,  ii,  22* 

Cornea- mucolid,  ii,  22. 

Cornutine,  i^  630. 

Corybulbine,  L,  iilH 

Corydalic  acid.  Tbans.,  fi2. 

Corydaline.    Partllf.    Tbaks.,  52, 

 and  its  sulu,  i,  1  ( )(>. 

 distillation  of,  with  zinc  dust, 

Teans.,  QL 

 cxidntion  of,  with  potassium  per- 
manganate, Tbaks.,  51. 

Corydalinic  acid,  Tkans.,  52. 

 action  of  hjdrogcu  iodide  on, 

Tban«.,  62. 

CorydiiHs  cava,  alkaloids  of  the  roots  of, 

i,  ica 

Coto-bark,  crystalline  constituents  of, 
i^  asn 

 constituents  of,  i,  2^ 

 true,  a  constituent  of,  i^  300. 

(^otoYn,  constitution  of,  i^  25a. 

 dihromo-,  i,  255. 

 formula  of,  i^  380. 

Cotoinoxime,  i^  255. 

Cotton  plant,  composition  of,  ii,  262* 

Cotton-seed    meal,    digestibility  of, 

ii,  389. 

~    •          oil,  detection  of,  in  lard, 

ii,  335. 

Coumalinic   acid,    pyrazolones  from, 
350. 

Coumarin,  amido-,  and  its  derivatives, 

Coumarbne,  new  synthesis  of,  i^  l.*^!)- 

 n«fmction  constants  of,  i^  520. 

Couniuzone,  thio-,  conversion  of,  into 

thioquinazolinee,  i^  476. 
Couroothiazone,  derivatives  of,  i,  fi22. 
 thio-,  i,  622. 

Cows  at  grass,  rebulta  of  feeding,  on 
meal,  ii,  50. 

Crcosol  picmtc,  [,  12£L 

Creosoten  from  beech  tar  and  oak  tar, 

i,  508,  625. 
Cresol,  dibromonitro-,  ij  IS. 

•  estimation  of,  ii,  121. 

 lifixt  of  fusion  of,  ii,  130. 

o-Cresol,  m-nitro-,  i,  Ifl. 

 pifrute,  110- 

Crcsolcoumarins,  synthesis  of,  i^  289. 
Cresols,    amido-     and  bromamido-. 


Crcsols,  melting  and  boiling  points  of, 

j»-Cresylic  methanesulphonute,  i,  3L 

 sodiumsulphonate,  i^  32. 

m-Cresyline<  (>nin,  i^  601. 

m-Cresylphtlmlide,  601. 

Critical  ooetBcient,  relation  of,  to  the 

formula  "  ~  V  ii,  173. 

d  ' 

 point,  state  of  matter  near  the, 

ii,  ai. 

— —  pressures  in  homologous  scries  of 
carbon  compounds,  ii,  82. 

  temperatures,  determinations  of, 

by  means  of  the  critical  index  of  re- 
fraction, ii,  331L 

Croceocobolt  salts,  ii,  5Q. 

Crocetir,  sugur  from,  [,  lUO. 

Croconic  acid,  potassium  salt  of,  refrac- 
tion constants  of,  ii,  301- 

Crotonic  acid,  action  of  nitrosvl  chloride 
on,  Traxs.,  32a. 

 heat  of  fusion  of,  ii,  439. 

Crotonolactone,  a-bromo-,  i^  320. 

 iti-brumo-,  319. 

 /8-chloro-,  i,  021. 

 a^-dibromo-,  i^  iilQ. 

 o3-dichloro-,  L  321. 

 o-iodo-/3-bromo-,  ij,  320. 

 a-iodo-/3-chloro-,  1,  321 . 

Crvstnllograpliicfil  <'liHract«'r8  of  i»o- 
morphoui^  saltci,  couuection  betwe«,*n 
the  atomic  weight  of  contained  metals 
and  the,  Traxs.,  628. 

Crystals,  mixed,  solubility  of,  ii,  84. 

Cryoscupic  behaviour  of  substances  of 
similar  constitution  to  the  solvent, 
ii  157. 

 determinations,  Loomis'  method 

for,  ii, 

 molecular  weight  determinations 

in  benzene,  ii.  133 
Cnoseopy  of  the  hvdrate,  H-S04,H-O, 

ii,  22a. 

Crystalline  substances,  volume  theorv 

of,  ii,  ISL 

 structure,  ii,  277. 

Crystallisation  of  siiperfused  liquids, 

rate  of,  ii, 

Cucumis  ufilisMi'mux,  presence  of  vege- 
table trypsin  in  the  fruit  of,  ii,  6^ 

Cumic  acid,  chlorobromo-,  i,  IS* 

Curninaldehyde,  action  of  bcnzoylpipc- 
ridino  on,  i^  551L 

—  condensation  of,  with  /5-hydroxT-«- 
iinphthaquinono,  TbaN8,,  85. 

Cuuiinoyl-i8-etliylbcnzoylformoTn,  L  2S6. 

Cuminoyl-3-roetlivlbt'uzoylforuioin, 
i,  287. 

«-Cuniylbenzaldt>ximc.  511. 
Cumylonc  diazosuJphide,  i^  I2S. 
Cuprammoniura  acetobromide,  113. 
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Cuprammonium  acetoclilorides,  112^ 

 double  $n\\»,  i,  ILL 

CupreiDe,  physiologu^l  action  of,  ii, 

Cuprous  iodide,  solubility  of,  ii,  L 

 oxide,  preparation  of,  ii,  flS- 

 selenido,  specific  heat  and  latent 

heat  of  change  of  state  of,  ii,  306. 

 sulphide,  specific  heat  and  latent 

heat  of  change  of  state  of,  ii,  30G. 

 thiocyanate,  solubility  of,  ii,  2, 

Cjanacetic  acid,  condensation  of  aroma- 
tic aldehydes  with,  i^  2*. 

 derivatives  of  ethereal  salts 

of,i,31L 

Cyanaceto  /)-amidophonctoTil,  i^  Qlfi. 

Cyanacetoanisidine.  i^  r>lfi 

"  Cyanacetophenocoll,"  i,  nlfi. 

Cjanacetophenone,  action  of  Jijdroxjl- 
amine  on,  3S4 

CjanafetjlacctylhydnizirK*,  272. 

Ciuiiacctylbf  uzcnt'sulphoujlhvdrazine, 

Cjanaeetjlbenzjlidenehydrazine,  i^  272. 
Cyanacetylhydrazine,  ij  222. 
Cjraiuicoty  I  -o-  hy  droxy  bcnzylidenehjr- 

drajcine,  i^  222. 
Cyannccfyli^opropylhydraziue,  272. 
Cyanainidi-azune,  i^  2i 
Cyanides,  compounds  of  aldehydes  with, 

K  ^ 

'  estimation  of,  in  gas  refuse,  ii,  3G. 

— —  production  of,  i,  394.. 
Cyanisopropylpiicnyltriazolc,  i^  5i:j. 
2>-Cyanobcozaldehydo  and  its  oxiines. 
i,S31. 

o-Cyanobenzyl-a-diroethylhoiuophthal- 

imide,  i^  fiOiL 
o-Cyanobenzylic  cyanide,  i,  279,  fl20. 

 basic  subatauce  from,  2ii£L 

Cyanocampholic  acid,  i^  202. 
Cyanocamphor,  derivatives  of,  i^  202. 
Cyanocnrbimidothiophenol.     i  20. 
a-Cyauucinuutiiic  acid,  denvutivus  of, 

•  •  ui-nitro-,  31^ 

 o-nitro-,  i,  3i. 

 P'Qitro',  i,  31. 

Cyanocouniarin,  i,  480. 
j9-Cvanodi-a-isobutyrylphenvlhydrazine, 
i,  512. 

-)3-ethoxjallylbenzene,  i,  279^ 
Cyanogen,  action  of,  on  hvdra/iue, 

 flame,  structure  and  chemistry  of 

the.  Traits.,  603. 
Cyanogen-series,  isomerism  in  the, 

i,  2tiiL 

^-Cvano-m-hydroxybenzylic  alcohol, 
i.'575. 

/3-Cyano-a>kctodihydroquinoline, 
i,  IM. 
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/3-Cyunolepidine,  L 
iB-Cvano-a-methylpseudocarbostyril, 

^•Cyano-m-nitrobeozylic  alcohol,  ^  S^iL 
^-Cyano-o-nitrobenzylic  alcohol,  L 
Cvanophenylhvdrazines,  constitution  of, 
*i,  23. 

Cyanophenylisocoumarin,  i,  212. 

/3-Cyanopropiunic  acid,  attempts  to  pre- 
pare, i^  443. 

Cyanopseudocarbostyril,  i^  L4JL 

j>-Cyauotoluene,  i,  &2i» 

Cyanuric  chloride,  action  of  ethylic 
sodionialonatc  on,  222. 

Cyclohexamethylcarboxylio  acids,  i^o- 
merio,  24di. 

Cycloid  systems,  constitution  of,  i^  174. 

Cyclolinalok'ne,  i,  612. 

Cyniene,  action  of  sulphuryl  chloride 
on,  ij  133. 

 ^-chlorobromo-  and  its  oxidation 

products,  i,  12, 

 diketone  from,  i^  135. 

Cystin,  estimation  of,  ii,  i03. 
Cytisiiie,  action  of  bromine  on,  i^  553. 

 and  it<  derivatives,  i^  558. 

 iiitronitroso-,  i,  559. 

Cytoplasm,  chemical  nature  of,  ii,  HI. 
Cytosine,  i^  t'i31. 


D. 

Datiscetin,  i^  143. 

 action  of  bromine  on,  i^  310. 

Datiscin  and  its  decomposition  pro- 
ducts, i,  112. 

 sugar  from,  i,  340. 

DecahydroquinoUne,  i^  422. 
a-Decaiiaphthene,  L  IfiQ. 

 chloro-derivatives  of,  i,  160. 

Decanaphthylene,  i,  1  SO. 
Dehydnicetic  acid,  pyrazobnes  from, 

i,  mi 

 salts  of,  Tbaxs.,  2Si. 

Dehydrocholic  acid,  bromo-,  432. 
Dchydroditetramethyliretol,  i,  49. 
Dchydroircno,  i,  82. 

Drljydromucic  acid  from  8-methylpyro- 

mucic  acid,  i,  442. 
Dehydrospartcline,  i^  liiO. 
Density  of  a  saline  solution  and  the 

molecular  weight  of  a  dissolved  salt, 

roLitioii  l>etw€en,  ii,  441. 
  of   dilut«  aqueous  solutions, 

ii,  44L 
DeoxyanisoTnoxime,  i^  508. 
DeoxybenzoTn,  o-nitro-,  ij  40. 
Pcoxybenzoinoxime,  />-nitro-,  i^  40. 
DeoxypUciieloiu,  i,  50iL 
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DeoxjphenetoTnoximc,  ^QQm 
Dermatol,  ij  417. 

Desniotroposantoninic  ncid,  [,  205- 
Deviation,  moleculnr,  of  etliei*enl  salt« 

of  active  diacetylglyceric  acid,  Traks., 

750. 

Dextrins,  constitutions  of,  i^  107. 
Dextrose,    See  Glucose. 
Diaba#c  from  Rio  de  Janeiro,  ii,  101. 
Diabetes,  excretion  of  nitrogen  in, 

ii,  142. 

 levulose  in,  ii,  2hS. 

 mrllitus,  respiration  in  coses  of, 

ii,  423. 

■  pbloridzin,  ii, 

Diacetanilide,  i^  7L  IMj  28S. 
— —  />-bromo-,  2H6. 

 ^-chloro-,  i^  513. 

'        i»-nitro-,  ij  51^ 
Diacetonamine,  carbamide'deriTatires 

of,  i,  170. 

 derivatives  of,  SiifL 

Diacetonecampbelvl  carbamide, 
Diacetoneditbiocavbaniic  acid,  i^ 
Diacetonephenjlthiocarbaniidc,  i,  170. 
Diaoetoncthiocarbamidc,  i,  356. 
Diacetonethiosemicarbazide,  i^  356. 
Diacctosuccinic  acid,  L  361. 
Diaceto-o-tolnidide,  i^  77; 
Diaceto-/>-toluidide,  i^  TL 
3  :  3-Diacetoxydipbenyl,  ij  598. 
Diacetyl,  refraction  constants  of, 

ii,  3QL 

Diacctylacetone,  dithio-,  i^  200. 
Diacetyladipic  acids,  Trans.,  1016. 
Diacetylallylamine,  76, 
Diacetylamidophenylcarbamide,  [,  2',iC). 
Diacetylamidrazone.  i^  98. 
j>-Diacetylbenzene,  i^  582L 
Diacetylbenzoylformoin,  k  287. 
Diacetyl-/5-benzylliydroxylamine,  24l 
Diacetylbronianiline,  r.  179. 
Diacelylbromotoluidine,  179. 
Diacetvlbutanetetracarboxylio  acid, 

TBAJfS.,  1014. 
Diacetylcarvacrylamine,  i,  537. 
Diacetylclirysin,  i,  23. 
v^-Diacetylcyanobenzylic  cyanide,  279. 
Diacctyldibenzenylhydrazidine,  i^  38({. 
Diacetyldibromaniline,  i,  179. 
DiacetTldibromo-m-pbenvlcnediaraine, 

Diacetyldibromotoluidine,  i,  180. 
Diacetyldiethvldiamidoethoiy  benzene, 
i,  22. 

Diacetvldiethyldiaraidohydroxybenrene, 

i,  2iL 

Diacetyl-a-diisonitrosoanethoKl,  i^  22. 

 bromo-,  i^  73. 

Diacetyl-/3-diisonitro8oanethoIl,  Ifi, 
 bromo-,  i,  13, 


1:2:3:  4-Diacetyldimetbylisopyrazo- 
lone,  L  G22, 

Diacetyldinitraniline,  180. 

Diacetyldinitrochrysin,  [,  207. 

Diacctyldinitrotoluidine,  i,  180. 

Diacetylglyceric  acid,  active,  the  maxi- 
mum molecular  deviation  in  the  series 
of  the  ethereal  salts  of,  Teavs.,  750. 

  influence  of  temperature  on 

the  rotatory  power  of  ethereal  ml  is 
of,  TBAy8.,*765. 

l-Diufetvllu'x»livdrobciizo-3  :  4-di- 
pyrazolone,  260l 

o-l)iacetyl-/S-hydroxypropylene,  JIL 

Diacetylimidophenolphthaleto,  i^  22^ 

Diacelylirigenm,  i^  47. 

Diacetylisosaccharic  acid,  L  167. 

2 :  3-Diacetylnaphthylenediamine, 
i.  336. 

2  :  3^-l)incotyInaphthylonediamine, 

Diacetylnitraniline,  i^  180. 
Diacetylnitrobromotoluidine,  i,  180. 
Diaoetvlnitrotoluidine,  i,  ISO. 
])iacetylnori808accliaric  acid,  1(t7. 
Diacetylnormcthylopiaxone,  i^  4-t>. 
Diacetyl|)ent4iglycol,  i,  353. 
Diacetvlphenvlisodihydrotetrazino, 
I  3liL 

1:2'.  3-Diacetylphenyli8opYrazolonc, 
i,  622. 

Diacet  vipropanondipbeny  Ih  vdrazone, 

i,  IM. 

2  :  5-Diacetylpyrroline,  i^  110. 
Diacetylresorcinol,  action  of  sulphurrl 

chloride  on,  i.  3!iS- 
Diacetyl tartaric  di-a-naphthalide,  i,  olS- 
Diacetyltortaric  di-j3-naphthalide,  i^  51.'^- 
Diacetyltartranilide,  i,  514. 
Diacetyl-a*tetrahydrodiphenylquinoxa« 

line,  i,  624. 
Diacetyl-/9-tctrahydrodiphenylquinoxu- 

line,  i^  624. 
Diacetyltribromaniline,  i^  ISO. 
Diacctyltribromo-m-phenvlenetUamine, 

Diallyl,  action  of  bromine  on,  L  4S2. 

 molecular  volume  and  refraction 

constants  of,  i,  366. 
Diallyloxalic  acid,  oxidation  of,  L 
Diamido-orthophosphoric  acid,  ii,  188. 
Diamidotrihvdroxvphosphoric  acid, 

ii,  isa. 

Diaroidrazone,  i.  24. 

Diamines,  ortho-,  action  of  anhydrides 

of  bibasio  acids  on,  L,  31a. 
 ortlio-  and  para-,  action  of  chlorine 

on,  i^  234. 

Diamond,  action  of  the  electric  arc  on, 
ii,  42. 

 artificial  preparation  of,  ii,  189. 
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Diamond  as  the  standard  for  the  deter- 
mination of  atomic  weights,  ii,  82± 

Diamonds,  occurrence  of,  in  motcorites, 
ii,  Ifi^ 

Dianilidohippuroflavin,  55. 

Dianili(iopho9phorie  acid,  i^  589. 
DianilidophoKpUuric  o-toluidide,  i^  689. 

 ^-toiuidide,  i,  583. 

Dianili(U>9uccinio  acid,  formation  of  in- 
digo from,  [,  4fif>. 
Dianilincox^  cblurophosphine,  i^  589. 
Dianilineperbromomethjlcjanidine, 

i,  562. 

Diani»ylchlorethylene.  i,  507. 
DianisyUliclilorethanc,  i^  oQ7. 
Dianisjlhydroxjcthanc,  i^  508. 
Diastase,  action  of,  on  starch,  i^  5,  107. 

■  preparation  of,  ii,  8i. 

 rotatorj'  power  oif,  ii,  3. 

Diastatic  ferment  of  the  lirer,  ii,  SSfL 

■  "  ■ —  presence  of  a,  in  green  leares, 

ii,  loiL 

■  ferments  of  the  animal  bodj, 
action  of  carbonic  anhydride  on, 
ii,  103. 

Diazimidobcnzene,  127. 
Diazoacetates,  ethereal,  action  of,  on 

ethereal  salts  of  un.«aturatcd  acids, 

i,  346,  3iL 
Diazoacetouitrile,  iii2. 
Diazo-acids,   i^odiazo-compounds,  and 

nitroftantines,  relationships  between, 

^•Diazoamidoazoxjbonzene,  459. 
Dinzoamidf>henzene,  i^  581. 

 //-ditutro,  ij  581. 

 reduction  of,  i,  458. 

 sodium  derivative  of,  5H1. 

 t^trarhloro-,  i^  22. 

*V»-Diazuanadobcnzcno,  i,  580. 
Diazoamido-compounds,  stercoisomerie, 

i,  450.  580. 
/»-Diazuumidodiazodil)jdroxy  benzene, 

1,459. 

jr«»i-Diazoamido-/>-tolucne,  i,  580. 

Xriazobenzcne,  action  of,  on  acrtnldc- 
hyde,  pyruvic  acid,  and  pyruvic- 
hydrazone,  l  182. 

•  aetion  of,  on  acetonecarboxylic 

acid,  L  ISl. 

 action  of,  on  ammonia,  i^  32Vt. 

— —  action  of,  on  nitromethane,  i^  Ifii 

 action  of  ?alt8  of,  on  mcthylic  and 

ethylic  alcohols,  i^  329. 

•  chloride  and  its  homologues,  ac- 
tion of,  on  ethylic  cyanacetate,  i^  369. 

—■  '  mpthyl  ether,  p-nitro-,  i^  283. 

-  njiture  of,  i,  282i 

— -  /»-nitro-,  and  its  deriratives,  282. 

-  -  perbromide,  action  of  aqueous  soda 
on,  il2± 

■  potassium-derivative  of,  237. 


Diazobenzene  )K>ta.<i8ium  sulphate,  two 
isomeric  fonns  of,  i^  597. 

Diazobenzcnimide*,  decomposition  of 
substituted,  i^  1H4 

Diazobenzylic  alcohol  hydrogen  sul- 
phate, i^  369. 

Diazo-compounds,    237,  329. 

 — —  aromatic,  i^  2M2. 

 isomerism  of,  i^  295. 

— —  stereoisomerism  of,  i,  453, 

680. 

4>DiazodiphenyIcldoridc,  4^-amido, 

Diuzoethane,  i,  438. 
Diu/oinethane,  i,  -i'.iS. 
/9-Diazonaphthalenes.  nitro-,  no.'. 
Diazo-jS-nnphtholtnrboxylic  ucid.  138. 
Diazo»emicurluvzidt'  nitrate,  i^ 
Diazosulphides,  i^  123. 
Diuzotising  process,  i,  ril  T . 
Dibi-n/amidodianilidosuccinic  acid,  y  56. 
Dibcnzunilidc,  i,  77. 
Dibenzenesulphonohydrazine,  i,  291. 
Dibenzcnvlhvdmzidinc,  i,  38(1. 

 atition  of  nitrous  acid  on,  i^  886. 

Dibcnzenylisazoxime,  i^  387. 
Dibenzhydroximic  acid,  I.  oS.'S- 

 constitution  of,  i^  127. 

Dibenzile,  umido-,  ij  I3fL 
Bibenzilecarbamide,  i^  136. 
Dibfnziniidinc,  ii  3H8. 
Dibeuzoylacetone,  i^  22. 
Dibcnzoylacetylaeetone,  i^  32. 
Dibcnzoylamidoethylorthanisidine, 

La2& 

Dibeuzoylazoxazole,  i^  26. 
Dibenzoyl-/9-benzylhydroxTlamine,  i^  21. 
Dibenzovldiamide,  physiological  action 

of,  ii,  394. 
Dibi  nzoyldiamidopropionic  acid,  i,  430. 
]Pibenzoyl-3  :  5-dixncthylpyrazolc,  i^  302. 
Dibenzoylgentisin,  r,  340. 
Dibeuitoyliiydrazidoacetal.  i^  169- 
Dibenzoyl-o-hydroxydiphenylamine, 

i, 

Dibt'nzovlirigenin.  i.  47, 
Dibcnzoyloxainidedioxime,  i^  571. 
Dibenzoyloxystilbene,  i^  129. 
jS-DibonzoyloXTftilbone,  u  L2Q. 
/^-Dibenzoyloxystilbene,  180. 
Dibenzoylpentaglycol,  i^  3."):{. 
Dibenzoy  Iphloroglucinol  trimcthyl  ether, 
L  409. 

3  :  5-Dibenzoylpyridine,  i^  350. 

2  :  5- Dibenzoy Ipyridinc-m-dicarboxy lie 

acid,  i^  551. 
2  :  5-DibenzoTlpyridine-/'-dicarboxylic 

acid,  ij  551. 
Dibenzoylrottlerin,  i^  301. 
Dibcnzovlsalievlaldoiinie,  i,  27. 
Dibenzoy Itartaric  di-a-uapbthalide, 

i,  515. 
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DibenzojltartAric  di-/9-naphtUa]ide, 

Dibenzjl  ketone,  action  of  ethylic  oxa- 
late on,  878. 

Dibenxylacetic  add,  o-dinitro-,  G2(L 

 o/j'  diuitro-.  ii  626. 

Dibcnzyladeniue,  2JJL 

Dibenzyladipic  acids,  TuAXS.,  1021. 

Dibenzjlalljlamine,  o>dianiido*,  i^  20. 

 o-dinitro-,  2£L 

Dibcnzylaniino,  o-amido-,  i^  1 4<]. 

Dibenzylbutanetetracarboxylic  acid, 
Tkans.,  1019. 

DibenzTl-oy-diacipipemzine,  Teaxs., 
190.' 

Dib^nzylethylamiuo,  o-diamido-,  ij  20. 

 o-diiiitro*,  i,  20. 

Dibenzylidcneacetoiie,  action  of  ethylic 

acetonmlonate  on,  ij  52fL 
&  :  5-Dibenzylidcne<liamidopyrazole, 

Pibcnzylidencdulcitol,  i^  SOfL 
Dibcnzvlidfneervthritol,  i,  39fi» 
Dibeiuyli*obut  vlauiine,  o-diamido-,  1^20. 

 o-dinitro-,  20. 

Dibenzvllophinium    chloride,    Fboc,  ' 
1804, 

Dibenzylniethylainine,  o-diamido-,  L  20. 
Dibenzylpropylainine,  o-diamido-,  i^  20. 

 o-dinitro-,  ij  20.  j 

2  :  6-Dibenzylpyridine,  i^  549. 

 jj-amido-,  r,  550. 

 )>-dinitro-,  5.50. 

Dibenzylpyridine,  position  of  the  benzyl- 
group  in,  i^  ^HSl. 
DibenzylHalicylaldoxime,  i^  22* 
Dibcnzyl-o-toluidine,  o-dinitro-,  20. 
I)ibenzyl-o-a-tricnrboxylimide,  i^  GQ3. 
Dibiphenylene-othane,  i^  43. 
Dibomyl,'  i,  202. 

Dibut ylbonzene,  t<»rtiary,  and  its  dinitro-  i 

derivative,  i^  44<t.  I 
Dibutvlbenzenesul phonic  acid,  barium  i 

salt' of,  i^  Mfi.  [ 
Dibutyltolucne  and  it«  trinitro-deriya- 

tiTo,  i,  44fi- 
Dicamphclylthiocarbamide,  i^  202. 
DicaTiiplmlene,  [,  ZikL 
Dicuinphoquinone,  i^  201. 
Dicamphoquinonchydrazone,  i^  202. 
Dicamphoryl,  1^202. 
Dicarbolctracarboxylic  acid,  phenylhy- 

drazido  of,     14.  | 
DicarboxyditolyUul phone,  i^  1.^2 
Dicarboxylic  acid  from  eantonic  acid, 

1,205. 

Dichlorhydrin,  formation  of  ethereal 
salts  of,  i,  ifiiL 

Dicinnfiinoncdisulpbonic  nrid,  K  420.  J 
Djfodfiuo  fthylcue  bruniide,  i^  4iLL  i 

— —  chloride,  i^  431. 

Dicotoin,  nature  of,  i,  381.  \ 


Dicresylic  anilidopbo-^pliato,  i,  ,'88. 

 o-toluidopho»phate,  .'iSS. 

 p-toluidopbonphate,  i,  582. 

Dicvanacetylhydrazine,  symmetrical, 

i, '273. 

Dicvanides  of  bimolecular  acidji,  con- 

stitution  of,  i^  14. 
/9-Dicyan-a-isobiitTrTlphenylhydrazine, 

L5ia. 

4  :  4'-  Dicyanodiphenylmethane,  l  6C0. 
oa-Dicviiiio)9-cllioxvljutt'mIbenzcne, 
tiik 

oo-l)icyano-/9-ethoiystilbene,  2ISL 
oa-Dicyano-/3-hydroxyptilbene,  ^  279. 
Dicyanomesitylone,  amido-,  i,  278. 
 ~  nitro-,  i,  278. 

oa-Dicyano-^-mothoxybutenylbcnzcne, 

oa-Dii  vnno-0  rnctlioxystilbene,  270. 
Dicyanoplieny  lUydnuine,    const  it  ut  ion 
of,  i,  iiS- 

Didymiuni,  oxide,  behaviour  of,  at  high 
temperatures,  Tbaks.,  314. 

 iiepui-ation  of  cerium  from,  ii,  11^9- 

Dielcctric  constants  and  chemical  con- 
stitution, ii,  374. 

  '        and  chemical  cquilibrinui. 

ii,  26G. 

 determination  of,  ii,  437, 

Dieosin,  i^  38. 

Dietetic  value  of  different   kinds  of 

bread,  ii,  245. 
Diethoxyacetophenone,  L  Si^l- 
Diethoxyphcnyl-o-diamidonaphtlialcne, 

L  607. 

Diethoxyphcnylmalonamide.  i^  ."ilO. 
Diethoxyphenylnaphthostilbazonium 

chloride,  i,  (y>7. 
p-Diethoxystilbene,  L  5Qfi. 
//-Diethoxytolane,  i,  oOS. 
Diethvlacetic  acid,  heat  of  combust ior 

of,  L  225. 
Dicthyladipic  acids,  Tkaxs.,  1000. 
Diethylaniuhibenzoylbenzoic  acid,  ij  603. 
1  ;  3  ;  5-l>iethylamidohydroxvbenzcne. 

L  22. 

Diethylaniline,    mercury  derirativcs 

from,  ij  249. 
Diethylauilinephthalein,  i,  C03. 
a^-DicthylbeIlzoylformoTn,  L  287. 
Diethylbenzoyl methane,  i,  134. 
Diethylbromonitroresotvinol,  I,  121 . 
Diet hylbutanetctracarboxy lie  acid. 

Trans.,  1007. 
Diethylcarbinaminc,  i^  65. 
Diethylhypoxanthine  ethiodide,  I,  212. 
Dietbylic  nnilidophosphate,  L  5H8. 
 ben  li  UhI  iby  drazoue-^  -dicarboxy  1- 

ate,  L  32L 

 butanetetracarboxylate,  l  363. 

 diacetylisosaccharate,  i,  1C7. 

 isosaccharate,  i,  167.  , 


o' 
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DietliTlic  niethenyldincctoacotate,  6Z. 
 5-nicthyl'l  :  3-iliketocjclohexane- 

4  :  G-dicarboxylate,  577. 
noriflosaccliarato,  i^L 

 phenylimidoc-arbonato,  i.  tOR. 

^—  sodiosucciuosucciuatc,  action  of 

ethjlic  chloro-formale  oo,  62. 
 succinosuccinate,  dcrivatires  of, 

 tctracotjlnorisosaccharat*,  167. 

 o-toluidopliospliate,  i,  5S2- 

 ^-toluidophosphate,  r>SO. 

DietliTlmalonic  acid,  heat  of  combustion 
of,  L  22IL 

Dietliylprotocatechuic  a<'id,  dry  distilla- 
tion of  the  calcium  salt  of,  i^  527. 

Diethvltrinitrophloroglucinol,  k  121. 

Dicta,  various,  eflect  of,  on  respiratory 
exchange,  ii,  102* 

Diffusion,  rate  of,  of  some  electrolytes 
in  alcohol,  ii,  308.  3U. 

Difluorescem,  i^  38. 

Diformazyl,  i,  121. 

 relations  of,  to  amidrazone,  ij.  127. 

Diformylethanehydrazocthane,  i,  5G9. 
Diformylhydrazine,  8alt«  of,  ij  r>fiH. 
Digestibility  of  foods,  estimation  of, 
ii,  32Q. 

 of  normal  oats  and  of  oats  heated 

to  100**,  ii,  286. 

 of  rarious  grains,  ii,  209,  389- 

 •  of  various  grains,  meals,  and  cakes, 

ii,  389. 

Digestion,  acid,  in  protozoa,  ii,  3^ 

 gastric,  action  of  different  acids 

on,  ii, 

 gastric,  influence  of  chloroform  on 

artificial,  ii.  KLL 
 of  ca»em,  behaviour  of  phosphorus 

in  the,  ii,  2J^ 

 of  crrstallised  globulin,  ii,  402. 

 of  nitrogenous  food  constituents 

by  treatment  with  gastric  juice  and 

pancreas  extracts,  ii,  389. 
Digestive  ferments,  action  of,  on  nuclein 

compounds,  ii, 
Di glucose,  i,  ^ 

oa -Diglutaric  acid,  Tba5S.,  830. 
Diglyeolamidic   acid,  thermochemistry 
of,  ii.  31L 

 nitrile,  thermochemistry  of,  ii,  341. 

Dihelianthin,  i.  38. 
Dihexahydroquiuolylthiocarbomide, 

Dihexyloxamide,  ij  2* 
Dihydroamidocampholytic  acid,  i^  322. 
Dihydroanthramiue,  i^  1  U). 
Dihydroanthrol,  i^  139. 
Dihydrobenzene  and  its  tctrabromide, 

 molecular  volume  and  refraction 

constants  of,  i^  36G. 
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Dihydrobenzene,  thermochemistry  of. 
ii,82. 

Dihydrocarveol,  i^  228, 

 derivatives  of,  i^  45. 

Dihydrocarvone  and  its  hydrobromide, 

constitution  of,  i.  5.35. 

 dibromide,  i^  538. 

Dihydrocarvoxime,  i^  537. 
Dihydrocincliinc.     477.  629. 
Dihydrodimethylaoridine,  i.  .'^ai. 
Dihydrodiphenylquinoxaline,  i^  624. 
Dihydroeucarveol,  i^  536. 
Dihydroeucarvone,  i,  536. 
Dihydromethylindolesi,    reduction  of, 

i,  223. 

A»7'-Dihydro-o-naphthinoline,  l  627. 
Dihydropentenecarboxylic  acid,  bromo-, 
Trans.,  981. 

Dihvdropentenedicarboxylic  acid. 
Trans.,  983. 

Dihydrophennxine,  dinitro-,  i^  55. 
Dihydroresorcinol,  i^  177. 
Dihydroresorcinol,  alkyl  derivatives  of, 
h  US. 

 bromo-,  178. 

 derivatives  of,  i^  576. 

 dicyanhydrin.  i^  178. 

Dihydroresorcinoldioxime,  i,  177. 

Dihydroresorcinolphenylhydrazonc, 
i,  178. 

Dihydrotetramethyliretol,  i^  4<l. 
Dihydrotetrenecarboxylic  acid,  bromo-, 
Tbans.,  969. 

Dihydrotetrenedicarboxylic  acid, 
TuANS.,  975. 

   bromo-.  Trans.,  978. 

 anhydride,  Trans.,  977. 

Dihydroxamic  acids,  i^  41  r^. 

Dihydroxyacetophenone,  i^  521. 

 dibromo-,  i,  521. 

Dihydroxyacetophenoneoxime.  i^  52L 

1:2:  3^- Diliy >1  roxy tiuthraquinonesul' 
phonic  acid,  533^ 

Dihydroxjbenzoic  acid,  i^  251. 

Dihydroxybenzophenone,  i^  506 

3  :  4'-DiliydroxYbonzojihcnone,  i,  620. 

o-Dihydroxybenzylamino   and   its  de- 
rivatives, i^  :iaJL 
i  Dihydroxycinnamic  acid,  ii,  327. 

Dihydroxycyiinuracetic  acid,  i^  229. 

Dihydroxycyanuroniethane,  ij  222. 

Dihydroxydianilidohippuroflavin,  i.  56. 

Diliydroxydihydroisogeranic  acid,!^  85. 

Dihydroxjdiketopyridine,  amido-, 
Tbans.,  833. 

 nitro-.  Trans.,  832. 

3  :  3-Dihydroxydiphenyl,  i^  528. 

Dihydroxydiphenyl methane,  i,  452. 

/»-Dihydroxydi-o-tolylmethane,  i^  432. 

Dih^droxyditolyUulphone,  132. 

p-Di-«-hydroxyethylbenzene,  51>0. 

Dihydroxylieptolactonic  acid,  i^  UJL 
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Diliydrosyhexalivdroisophthalic  acid, 
i.'l79.  * 

Dihvdroxyhexahydroisophthalimide, 
i.'l79. 

Dihydroxyhexane,  Tbans.,  628. 
Dihydroxjinethoxybonzophenone, 
i.'507. 

Dihydroxjmethvlanthmquinono  from 

niang-koudu,  Tkans,,  803. 
2  :  3-Dihydroxynaphthalcnc,  336- 
BihydToxjnaphthalenccarboxylic  acid, 

i.'l3S. 

1  ;  l^-Dihydroxynaphtlialene-2  :  4-di- 

sulphonic  acid,  609. 
Dihydroiynaphthylquinoxnline,  336. 
wi-liihy(lroxy-/^3-phonylcounjarin,  [,  8fL 
3^  :  4'-J)ili vilrox vciuinoliiic.  i.  Gi7. 
Dihydroxysobacic  acid,  i,  3iilL 
/8- Di hydroxy stilbene,  122. 
j>-Dihydroxy»tilbcne,  129. 
Dihydroxyt^trametliylenedicarboxylic 

acid,  Teaks.,  972. 
Dihydroxytetraphcnylethanc,  i,  502. 
S  :  y-Dihydroxyxantbonc,  dibromo-, 

 t<'trabromo-,  i,  534. 

5  :  4'-Diliydroxyxanthoae,  dibromo-, 

Diiodylaraide,  ii,  313. 
Diisobutylcarbinamine,  i^  QiL 
Diisobutylchlorisobutyral,  484. 
Diisoeiigenolacetophcnone,  i,  578. 
^j-DiiHnpropyl-3  :  S-dibenzylpyridinc, 
L  ^ 

Diifioxazole,  dithio*,  i^  200. 
o-Pikotocbloride«,  converaion  of,  into 

chlorinated  kcto-R-pentenefi,  i^  230. 
1  :  3-Dikctocycloliexanc,  r,  576. 
Diketohcxamethylene,  action  of  phos* 

E horns  pentacnloridc  on,  ij  62* 
etohydrindene,  i^  133. 
ay'Dikctoliydrindene,  intramolecular 
change  of  phthalidcs  into  derivatives 
of,  i^  32. 

O'DiketoncB,  chlorinated,  preparation  of, 
1^231. 

1  :  S-Diketones,  ij  31. 

^•Diketones,  condensation  of  methyl- 
hydrazine  with,  5i5. 

— —  condensation  of,  with  carbamide, 
guanidine,  and  thiocarbaraido,  ij  111. 

■  of  the  aromatic  series,  symme- 
trical, i,  Uii. 

Dikctoquinazolines,  350. 

 formation  of,   from  substituted 

anthranilic  acids,  ij,  350. 

Dilauronitrile  hydrobromide,  i^  70. 

Di-moconinemcthyl  ketone,  i,  151. 

Dimesitolylmcthane,  i,  135. 

Dimesityl^,  i,  iJQi. 

a  :  3-Dimethoxydiphenyl,  i^  598. 

Dimethoxy phenol,  trichloro-,  222. 


f   Dimcthoxyphenylmalonamide,  i^  516. 
Dimethoxystilbene,  ii  l^ili. 

Dimethoxy tolane,  i,  507. 
Dimethylacetylacetone,  condensation  of 

hydrazine  with,  i^  54£L 
 magnetic  rotation  of,  Traxs.,  815, 

824. 

2:5:  3-Dimetbylacctylfurfaran,  ij  &QQ. 
j   ■  oxime  of,  i^  501. 

3:5:  2-Dimethylacetylpyrroline,  110- 
I  2  :  4-Dimethylacridino,  i.  r>31. 

Dimethylacridone,  i,  S>31. 
:  2  :  4- Dimethylacridone,  i^  531. 
'  Dimethylacrylic  acid,  PttOC,  1894,  64, 

/3-Dimetbylacrylic  acid,  i^  35G. 
j  bromo-,  i^  356. 

'   cliloro-,  356. 

Dimethyladipic  acids,  Tbaxs.,  1005. 

aiOj-Dimethyladipic  acid^,  i^  441. 

aa-Diinetlivl-/3-uIlylpyrrolidine,  i^  1B3. 

Dimethylailylthiobiazolinehydriodide, 
305. 

Dimcthylamidoacetocatechol,  i,  234. 
Dimethylamidoacetopyrogallol,  i^  23_L 
fM-Dimethylamidobenzoic  acid,  i,  86. 
o-Diraethylamidobenzoic  acid,  ij^  StL 
jj-Dimethylamidobcnzoic  acid,  i^  QtL 

 reduction  of,  i^  87. 

DimethTlamidobenzylbenzoic  acid, 
i,  6C2. 

Dimethylamidodiphenylphthalide, 
ij  6QL 

Dinietliylamidophenylanthranol,  i.  002. 
Dimcthylamidotriphcuylmethauec&rb- 

oxylic  acid,  i,  602. 
Dimethylaniline,    action    of  nitrocjl 

chloride  on,  Proc,  1894,  60. 
  amido-,  and  dicthylamidophcnol, 

indamine  from,  i,  303. 

 mercury  derivatives  of,  i.  24S. 

 nitroso*,  and  diethylamidophenol, 

oxazine  from,  304. 
DimcthylanilinephthaleTn,  i^  602. 
Diraethylarsine,  i^  4Q0. 
Dimethylbrazilin,  i.  257. 
Dimethylbutanetetracarboxylic  acid, 

Thaxs.,  1004. 
Dimethylbutylamine  and  ita  deriratire*, 

Dimcthylcatechol,  diamido-,  527. 

 nitro-,  i,  522. 

2  :  4-Dimethylchloracridone,  i,  53L 
Dimethylcinchonine  benzylic  chloride, 

 ethiodide,  ij  151. 

 mothiotlidc,  base  from,  i^  151. 

 salts,  i^  151- 

Dimcthylconiine,  i,  555. 
Diniethylcotoin,  i^  255. 

Dimethyldecahydroquinolinium  talt», 
1^428. 

I  Dimethyldiaoetaldine,  i^  110. 
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Dimctlijldiacctjlfurfuran,  HQ, 
3:4:2:  G-DimetlijldiaceijlpTrroline, 

3:5:2:  4«Dimcthjldi&cetTlp7rroluie, 

h  109 

D  imct  b  jldiamidoperbromomet  hy  Icyan  • 

idinc,  i,  562- 
Diinetiiyldicarbuxvadipic  acid,  "141. 
8  ;  5  ;  2  ;  4-Dimetnyldicinnamylpyrrol- 

ine,  KM). 
D  i  met  by  1  •  a  -d  ime  thy  1  py  rrolidinam  mo- 

nium  chloride,  i,  liii 
Dimethyldiphenyldipyrazole,  i,  3M. 
Dimctbylformnmidc,  i^  117. 
g^-Dimethylglutaric  acid,  Pkoc,  1804, 

 anhydride,  Pboc,  1894,  05. 

Dimethylglycocine,  i.  4JiL 

1  •  Dimeth  V 1  liexaby drobcnzo-3  :  4-dipyr- 

azolone,  i,  26(L 
2^  :  2-Dimetliyl-4-hydroxyquinolinc-3- 

carboxylic  acid,  L  427. 
2^  :  2  :  5-Dimcthylhydroxyxanthone, 

3!  :  2  :  5-Dimethylhydroxyxanthon«, 
1,534. 

4^  :  2  :  a  Dimcthylhydroxyxantbone, 
1,534= 

Dimethylhypoxantliinc,  i,  212. 

 constitution  of,  i,  213. 

Dimethylic  noriiosaccharate,  ij  167. 

 phenylimidocarbonatc,  i^  408. 

 prehnitate,  i,  404. 

Dimetbylisoxazole,  thio-,  i^  547. 

 trithio-,  ij  64S. 

Diniothylmalonic  acid,  heat  of  combus- 
tion of,  i,  22a. 

Dimethyi-2  :  6-oxiinido-3-octanic  acid, 
1.522. 


X>iinethyl})aracotoTn,  i,  5L 
Dimetliylphcnylcoumalin,  i^  300. 
Dimethylpbcnylimidothiobiazolinc, 


Pimcthyl-7-phcnylpropylamine,  ij  579. 
Dimethylphenylthiazoie,  i^  5i& 
— - —  thio-,  i^  547. 

Dimetliyl'/S-pipecoIinammonium  iodide, 
Llfi2. 

Dimethyl-a-pipccoline,  i,  555. 
Dimethyl piperidine,  i,  555. 

 and  iU  bomologues,  con«titution 

of,  L 

Dimethvlpropanetricarboxylic  acid, 

PROC.,  1894,  6i 
Dimethylpyrazolo  methiodide,  i^  544. 
3  :  6-Diraetbylpyrazole,  i,  334. 
3  :  5-Diniethylpyrazole-4-carboxylic 

acid,  i^  547. 
DimethylpTrazole-j^-phenylflulphonic 

acid,  i,  240. 
1 :  S-Dimetbylpyrazolone,  i,  6i5. 


2 !  4-DimetbjlpyridyImethylenephenyl- 

alkine,  i^  2QL 
Dimethylpyrogallol,  i,  52Z. 
 pic  rate,  i,  120. 

DimethylpyroUidiuu  and  its  deriratires, 
i^  555. 

aa-Dimethyl-7-quinoquinoline,  [,  475. 
2  :  4-Dimethyl-a-»tilbazole  and  its  de- 
rivatives, i,  207. 
2  :  4-Dimethjl-a-stilbazoline,  i,  207. 
Dimethylthiazole,  redaction  of,  i^  383. 
Diinethylthiazolylalkine,  i,  384. 
Dimethylthiocarbamido,  i^  12. 
Dinu'thyltrinitrophloroglucinol,  12L 
Dimyristonitrile  hydrobromide,  i,  70. 
Di-a-naphtboloxycblorophoepbine, 

Di-/^-naphthophoi»p1iinic  acid,  i^  687. 
I)ina})hthyl  bisulphide,  diumido-,  i^  29. 
g^-Dinaphthyl,  Tbans.,  877. 
Dinaphthyldiquinone,  Trans.,  321* 
^/3- D i  nap  li  t  hy  lie  selenide,  i^  443L 

sulphide,  i^ 
"  Dinitroalkylic  acids,"  L  273. 
Dinitro-comjwunds,    reduction  of,  in 

alkaline  solution,  i,  20. 
"  Dinitromethylic  acid,"  action  of  dilute 

sulphuric  acid  on  the  zinc  or  copper 

salts  of,  i,  2Ii 
Dipalmitonitrilo  hydrobromide,  2Q» 
Di)>entene,  constitution  of,  i,  253. 

 dihydrobromide,  i^  253. 

— —  ci>-dihydrobromide,  i^  22. 

 cu-dihydrochloride,  i^  92. 

Diphenetylchlorethylene,  508. 
Dipliofiet vldicliluretlmne,  i,  508. 
Diplieuetyllivdroxyetliaue,  i^  508. 
Diphcnols,  i^  5})8. 

Diphenyl,    o-amido-,    from  iluorene, 
i,  522. 

Diphenylacetaldehyde,  i^  502. 

 preparation  of,  i,  52Q. 

Diphenylamine,  action  of  nitrosyl  chlo- 
ride on,  Pkoc.,  1894,  fi£L 

—     refractive  power  of,  ii,  2. 

Diphenylbiazoxole,  i,  387. 

Diphenylboric  acid,  i^  liML 

Diphenylcarbaminylguanidine,  i^  1G5. 

Diphenylcarbinaiutne  nitrite,  i,  05. 

Diphcnyl-o-carboxyaande,  i,  521L 

I)iphenyl-o-carboxylic  anilide,  i^  529. 

Diphenylchlorethylene,  i,  502. 

Diphenyldichlorethane,  dinitro-,  ij  602. 

Diphenyldihydrotctrazine,  i^  387, 

Piphcnyldikct^jquinazoline,  351. 

t)iphenyldimethylthiocarhazide,  i^  305. 

Diphenvldimethylthiosemicai'bazide, 
i,  305. 

Diphenjlenediarayldithiocarbamide, 


41a. 


Diphcnylenediamylditbiocarbimide, 

i, 
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Diplionvlenediiaopropvlthiocarbamide, 

Diphenylencdimcthvldiphenylditliiocar- 

onmidp,  ij  418. 
DiphenTlenedipliPnTldithiocnrbamide, 

thiosemicarbnzide  and  diseinicarba- 

ride  from,  r,  418. 
Diphenylenedipiperidyldithiocarbamide, 

Diphenjlenodithioctirbamide,  ^  418. 
Diphenylenedithiocarbimide,  i,  418. 
Diphcnyleni'di-o-tolvlditliiocarbaniidc, 

Diphenylenetetraisobutyldithiocnrba- 

mide,  unsyinmetrical,  418. 
DiphenjIenetetnimyldithiocarbainiJc, 

unsymmetricnl,  l,  llfL 
Piplienvletbylenediftmine,  r,  190. 
DiphenyletbylniethylthioBemicarbnzide, 

Diphenylethyloxamide,  13fi. 
Di-rt-phenyletliyloxiimide,  579. 
Diphenyl-gnmp,  ij,  US* 
Dipluniyl-bydrazine,  i,  629. 
Dipbenylhydroxybiuret,  LL 
I)iplien>lic  borocbloridc,  ISO. 
 di»olcnide,  i,  448. 

■  Hclcnide  and  its  derivatiTP,  89. 

'    ■  ■  dichloridc,  82. 

 s^lenoxido,  80^ 

 Rulpbide,  ij 

 telluride,  i,  4*8. 

 di bromide,  ij  449. 

 tliiocarbonatc,  408. 

— —  o-toluidophosphale,  i^  f)89. 

—  p-toluidopbosphate,  i,  r>s9. 

21: 3^-l)iphenylindolc,    preparation  of, 

Tranm.,  892. 
2L  :  3'-Diplionylin(lolos,  preparation  of, 

from  l>enzoin  and  primary  benzenoid 

amines,  Trans.,  S89. 
Diphenrliodonium  acetate,  i^  4fi2- 

 aurocbloride,  ^SUlL 

— —  chloride,  pbysiologtoal  action  of, 

1,463. 

—  hydropon  sulphate.  4^1. 

  hydroxide  and  salts,  i^  242.  243. 

—  preparation  of,  i^  482. 

 reduction  of,  i^  44] 2. 

 mercurichloridc,  i,  402. 

 nitrate,  i^  4fll . 

 periodide,  4fi2. 

•  platinofhloride,  i^  462. 

 sulphide,  i,  4fi2. 

■  ■      trisulphidc,  462. 
Diphenylisodihydrotetrazine,  387. 
Diphenvlmaleie  anhydride,  i^  27. 
I»i|)honylmalc"k-parabromanil,  i^  2S» 
Diphenylmethanc,  amido.,  i^  200 

■■       coloured  and  colourless  derivatives 
of,  ii  467. 
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Diphenylmethane,  diamido-,  and  its  de- 

riTatires,  i^  452. 

 3  :  3'-diamido>.  u  600. 

 3  :  4'-diamido-.  i^  599. 

 2  :  4'-dinitro-.  ^  529. 

 a  :  3'-(liiiitn>.  600. 

 4  :  4^-(liiiitro-.  i,  599. 

 nitro-derivatires  of,  i,  599. 

Diphenylmcthane-3  :  3'-dicarboxjlic 

acid,  tifSL 
Dipheny Imet hane-4  :  4'-dicarboxylic 

a^;id,  i.  tkiH 
Diphenvlmcthvlethylthiocarbazidc, 

i^amL 

2f  :  3^-Diphenyl-tt'naphthindole,  Trax S., 

896 ;  1,  lil. 
 compound  of,  with  acetone,  Traxs., 

897. 

 compound  of,  with  diethyl  ketone. 

Trans.,  897. 
 compound  of.  with  methyl  ethyl 

ketone,  Trans.,  897. 
21 :  3^-Diphenyl./3-naphthindole.  Traks., 

8977"^^ 

—  -  compound  of,  witli  acetone,  Traxs., 
898. 

1 :  3-Diphenylpyrazolonc,  i^  349. 
a- Dipheny Ittemicarbazide,  derivatives  of, 
1,411  • 

Diphenylsulphone,  conversion  of,  into 
diphenylic  sulphide  and  diphenylic 
selenidc,  i,  88. 

Diphcnyltetrnhj'drotriazine.  i^  57. 

Biphenyltetrazine,  action  of  alcoholic 

1)otash  on,  L  388. 
>iphenyltIiioscmicarbazido,  derira* 
tives  of.  i\  411. 
2^ :  3'-))ipln  iivl-o-toluindole.  Trans., 
893 ;  i,  2L 

 compound  of,  with  acetone,  Traxb., 

895. 

21 :  3'-Diphenvl.7J.toluindole,  Trans., 
896. 

 compound  of,  with  acetone,  Trans., 

896. 

Piphenyltriazole,  L  386. 
Diphenyltriketopentamethylene,  378. 
Diphenylvinyl  ethyl  other,  i,  5412. 
Diphthalic  aei<l,  i.  38. 
Diphthaliniidoacetone,  i,  356. 
Diphthalimidocthylpropylic  sulphide, 

Diphthalimidoproi)ylit-  lusulj'liide,  i,  567. 
— sulphide,  iiiiiL 
Diphthalimidopropylsulphone,  i,  568. 
Diphtbalimidopropylsulphoxide,  56S. 
Diphthalylethylenediimide,  i^  491. 
Dipi|>eridinehydrin,  i^  343. 
Diputa^sium  phosphate,  ii,  137. 
Dipropargyl,    molecular   volume  and 

refraction  constants  of,  366. 
Dipropionanilide,  7L 


y  Google 


INDEX  OF  SUBJECTS. 


573 


Dipropionjl,  refraction  coiutanU  of, 

ii,  301. 

«/>-Dipropionjl-o-cjanobenzylic  cjanidc, 
L  618. 

Dipropjlacetamide,  i,  567. 
Dipropjlaoetio  acid,  heat  of  combustion 

of,  i,  225, 
Dipropylbenrenylamidoxime,  i^  5S5a 
Dipropylcarbinamine,  i^  QiL 
Dipropjlmalonic  acid,  heat  of  combut* 

tion  of,  225. 
Dipjrazole,  dithio-,  2QSL 
Disbenreneazoacetonc,  i^  1R4.. 
Disbenzoylphenylhvdrazidophosphoric 

acid,  symmetrical,  i^  584. 

  lactone  of,  i,  581. 

Disease,  human,  pancreatic  ferments  in, 

ii,  lao. 

Disodimide,  non-existenco  of,  Tbaxs., 
5QL 

Disodium  platinum  thioplatinate,  action 

of  water  on,  ii,  98. 
Dispersion,  molecular,  of  ketouic  and 

enolic  compounds,  ii,  i^S. 
Dissociation  constant  of  pure  water, 

ii.  375. 

■  constants  of  water  and  hydrocyanic 
acid,  ii,  122. 

 electrolytic,  and  optical  rotation, 

ii,78,  lis. 
 and    magnetic  rotation, 

ii.  TL 

 of  water,  ii,  82,  309,  343. 

 value  for  the,  ii,  301). 

 heat  of,  in  electrochemical  theory, 

ii,  80. 

non-electrolytio,     in  solutions, 
ii,  227. 

■—  ■  of  ammonium  chloride,  influence 
of  moisture  on,  Trans.,  fil5. 

■  ■       of  nitrogen  tetroiide,  influence  of 

moisture  on,  Trans.,  filfi. 

 of  potassium  hydrogen  tartrate, 

1,323. 

 of  potassium  triiodide  in  aqueous 

solution,  ii,  ;i21. 

-  of  saline  hydrates  and  analogous 
compounds,  ii, 

'       of  salts  in  solution,  ii,  876. 

— —  pressure  and  the  individuality  of 
chemical  compounds,  ii,  28. 

— —  tensions  of  hvdratcd  salts,  deter- 
mination of  small,  ii,  270. 

J)i»tenronitrile  hydrobromide,  i,  70. 

Distillation,  fractional,  commutator  for, 
ii,  231. 

 separation  of  three  liquida  by, 

ii,  269. 

■  under  diminished  pressure,  ii,  39^ 
21L 

2:3:  6-Disnlphobenzoic  acid,  deriva- 
tives  of,  ij  25(L 

YOL.  LXVI.  ii. 


^  :  l'-DisuIphonaphthyl-2-sulphaminio 

acid,  [,  filO. 
Ditctmxole,  i,  15£L 

Dithienyl,  bromo -derivatives  of,  i^  270, 

445,  446. 
■       chloro-,  i,  117. 

 chloropentabromo-,  i,  117. 

 dicliloro-,  ij  117. 

 dichlorotctrabromo-,  i,  117. 

 trichloro-,  i,  117. 

 trichlorotribromo-,  i^  117. 

aa-Dithienyl.  i,  276. 

— —  bromo-derivatives  of,  i,  445. 

Dithienyl  and  its  bromo-derivativei, 

i,  44L 

Dithienyl-derivatives,    formation  of, 

from  thiophen,  i,  117. 
Ditliicnyls,  444i. 
Dithiocarbazic  acid,  salts  of,  i,  166. 
Dithymoldiphenylethanc,  i^  502. 
Di-o-toluidineoxychlorophosphine, 
I  ji&89. 
Di'^-toluidineoxyclxlorophosphine, 

i,58a. 

Di-o.toluidopho<»phoric  acid,  i,  S89. 
DitoluoylmctliHue,  i^  134i ' 
Ditolylchlorcthylene,  i,  503. 
Ditolyldichlorcthane,  i^  502. 
Ditolylene  bisulphide,  i,  125. 
p-Ditolylformazylbenxene,  i^  457. 
Ditolylhydroxyethane,  i^  503. 

 pinacone,  from,  503. 

o-Ditolylmethane,  diamido-,    and  its 

derivatives,  i,  ^2. 
o*Ditolylmethanedisulphonic   acid,  di- 

amido-,  [,452. 
Ditolylsulphone,  dibromo-,  i,  122. 
Diurimidcxliacetylacotone,  ij  111- 

 thio-,  i,  112. 

/>-Divinylbenzene,  i,  590. 

 tetrabromide,  i^  590. 

Di-/>-xyIencsulphone,  i,  123. 
Di-m-xyloylmethane,  i,  135. 
Di-o-xyloyl  methane,  i,  134. 
I  Di-/7-xyloylmethane,  i,  125. 
Dixylyleno  bisulphide,  i,  125. 
Di-»-xylylpyridine,  i,  551. 
Di-o-xylylpyridine,  i^  551. 
Di-/>-xylyIpyridine,  i,  651. 
1:2:  •I'Dixylyltetraketone  monohy- 

drate.  i,  288. 
1:4: 2-DixTlyItetraketone  monoby* 

drate,  i,  288. 
Dog,  respiration  in,  after  extirpation  of 

tlie  pancreas,  ii,  423. 
Dug's  urine,  elementary  composition  of, 

on  a  flesh  diet,  ii,  107. 
Dopplerite  from  Karkarala,  ii,  457. 
Doratenia  coHtrayerva^  active  principle 

of,  i,  264. 

Drainape  water,  winter,  from  bare  soil 
and  soil  sown  with  wheat,  ii,  1 56. 
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Drying  oven,  improred,  ii,  444. 

Drying  tube,  ii,  32fi. 

Dtdcitol,  configuration  of,  i^  22(L 

 in  plants,  ii,  25. 

Durene,  action  of  sulphuryl  cliloridc  on, 

i,  m. 

Dye-absorption     and  sedimentation, 

*ii,  aiiL 


E. 

Earth  nut  cake,  digestibility  of,  ii,  389. 

 — -  oil,  estimation  of  sulphur  in, 

ii,  476. 

Earths,  rare,  separation  of,  ii,  449, 45Q. 
Ebullioscopic  apparatus,  modification  of 

Bcclcmann's,  n,  407. 
Ecgouino  and  its  deriTatires,  physiolO' 

gical  action  of,  ii,  22^ 

 constitution  of,  630. 

Egg-whit<3,  protetds  of,  ^  480. 

Kklogites  of  Styria,  ii,  2iiiL 

ElaYdic  acid,  action  of  nitro^yl  chloride 

on,  TiiAXS.,  329. 
lElastin  from  the  aorta,  ii,  146. 
Electric  arc,  action  of,  on  the  diamond, 

amorphous  boron,  and  silicon,  ii,  12. 
 currents  observ  ed  in  plants,  cause 

of,  ii,  25. 

Electrical  conductivity,  and  colour  of 
copper  chloride  solutions,  ii,  42. 

 decrease  of,  when  the  water  of 

solution    is    displaced    by  alcohol, 

•    ii.  431L 

 of  a  solution,  change  of,  on 

addition  of  a  non-electrolyte,  ii,  80. 

 of  copper  chloride  solutions, 

ii,  80. 

—  of  electrolytes,  effect  of  pres- 
sure on,  ii,  i^fi. 

 of  feebly  dissociated  com- 
pounds, and  its  deterniination  by 
Kohlrausch's  method,  ii,  375. 

"  new  method 

for  detem»ining,  ii,  376. 

 of  formic  acid,  ii,  406, 

 of  gases,  ii,  222, 

 of  pure  water,  ii,  375. 

 of  salts  of  organic  acids  in 

presence  of  boric  acid,  ii,  1H0. 

 of  solutions,  ii, 

 of  some  salts  dissolved  in 

ethylic  and  methylic  alcohols,  ii,  SSIL 

 of  some  solutions  of  salts,  es- 
pecially of  calcium,  strontium,  and 
barium,  ii,  130. 

<        discharge,  influence  of  moisture  on, 

Trans.,  621. 

 separation  of  mixed  gases  br, 

Tbaks.,  oia. 


Electrical  furnace,  roverbcratory,  with 

movable  electrodes,  ii,  78, 
  repulsion    in    solutions,  Pboc, 

1804,  167, 
Eioctricity,  employment  of,  to  follow  the 

phases  of  certain  chemical  reactions, 

11,226. 

Electrochemical  equivalent  of  copper, 
ii,8L 

 theory,  heat  of  dissociation  in, 

ii,  80. 

Electrode  sensitive  to  light,  ii,  4Q5. 

Electrodes  for  resistance  determinations 
in  electrolytes,  ii,  222. 

 platinum,  polarisation  of,  in  sulph- 
uric acid,  ii,  32. 

 polarisation  of,  ii,  17S. 

Electrolysi''.  aUcTOatc  current,  ii,  178. 

•  and  galvanic  poiarisutiou,  laws  of, 

ii  223. 

  E.M.F.  required  for.  ii.  338. 

 formation  of  floating  metallic  films 

by,  ii,  26L 
 of  copper  sulphate  in  a  vacuum, 

ii,  305. 

— —  of  ferrous  sulphate,  ii,  140. 

 of  mixtures  or  salts,  ii,  406. 

 of  salts  of  organic  acids,  i^  22S- 

 of  salts  of  the  alkalis,  minimum 

E.M.F.  required  for,  ii,  US,  223. 
 quantitative  analysis  bv,  ii,  161. 

162.  ISO. 

Electrolytes,  effects  of  pn^ure  on  the 
conductivity  of,  ii,  4^ 

 electrodes  for  resistance  determina- 
tions in,  ii,  222. 

  minimum  E.M.F.  required  to  de- 
compose, ii,  128,  2^  2fiL 

 rate  of  diffusion  of,  in  alcohol,^ 

ii,  308.  3M. 

Electrolytic  analyses,  ii,  120,  300. 

— —  conductivity  of  mixtures  of  amines 
and  acids,  ii,  5, 

 decomposition  of  water,  ii,  225. 

 determination  of  the  solubility  of 

slightly  soluble  substances,  ii,  2. 

 dissociation  and  magnetic  rotation, 

ii,22. 

 and  optical  rotation,  ii,  78, 

178. 

 of  wat«r,  ii,  343. 

 of    water,  value    for  the, 

ii,  300. 

  hysteresis,  dissipation  of  energy 

due  to,  ii,  178. 

 se{)arations  and  estimations,  ii,  3^ 

 separations,  ii,  Si,  254. 

 thermoelectric  cells,  ii,  78. 

Electromotive  force,  minimum,  required 

to  decompose  electrolytes,  ii,  178,  223,. 

2fi2. 
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Electromotivo  fore©  of  allojs  in  a  rol- 

taic  cell,  Tbans.,  1030. 
 of  the  Clark  standard  cell, 

ii,  129. 

■■  ■■   required  before  electrolysis  i« 

effected,  ii,  338. 
  forces  of  inaolublo  and  complex 

salts,  ii,  4. 

 of  polarisation,  ii, 

Elements,  atomic  refractions  of,  ii,  415. 

—  oxides  of,  and  the  periodic  law, 
Trans.,  107. 

Elements,  galranic.    See  Galvanic. 
Elfstorpite  from  the  Sjd  mine,  Sweden, 
ii, 

Emetics,  i^  49f>. 

Emetine,  complex  nature  of,  i^  15S. 

—  estimation  of,  in  Radix  IpecacH' 
ankce,  ii,  263. 

Emodin  methvl  ether,  TBAxg.,  925,  934. 

 nitro-,  TuAXS.,  934. 

■  tetranitro-,  Tkans.,  935. 

 tetranitro-,  Trans.,  925,  935. 

Endothermic    reactions    effected  bj 
mechanical  force,  ii,  85,  275.  444. 

Energy,  free,  change  of,  on  mixing  con- 
centrated solutions,  ii,  4iL 

Enolic  and  ketonic  compounds,  ii,  433^ 

Enstatite  and  its  alteration  products, 
ii,321. 

Eosin,  fluorescence  of,  ii,  338. 
Epichlorhydrin,  polymeride  of,  i^  486. 
a-Epipipcridinehydrin,  i^  312. 
Equilibrium  of  ttolutions  with  two  and 

three  components,  ii,  9. 
Ergot,  estimation  of,  in  meals  and  brans, 

ii,  166, 

 of  rye,  i^  630. 

Ergotinine,  ij,  ft30. 

Erucic  acid,  oxidation  and  constitution 
of,  i,  13. 

Erythrene,    action    of    bromine  on, 

Erythritol  and  an  isomeride  of,  synthesis 

of,  i^S2, 
Erythrodextrin,  i^  5. 
Eserine  and  its  salts,  i^  2&L 

 methiodide,  i^  2Gt. 

Essential  oils.    See  Oil:i. 
EstrogoTl,  i,  120. 

Ethane,  nitro-,    thermochemistry  of, 

i,  158. 

 oxidation  of,  in  presence  of  pal- 
ladium asbestoi*,  ii,  21)4. 

—  -  ratio  of  the  spet-iGc  heata  of, 

ii,  38. 

Ethanchydrnzocthane,  i^  568. 
Ethenyl-/)-ditolylamidine,  i^  513. 
Ethonylphcnylcueumidine,  i^  623. 
Ether,  molecular  weight  of,  in  solution 

in  caoutchouc,  ii,  274. 
Ethereal  oils.    See  Oils. 
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Ethereal  salts,  formation  of,  by  double 

decomposition,  i,  2. 
 of  aromatic  acids,  formation 

of,  i,  243. 

Etherifloation  of  aromatic  acids,  law  of, 

i^  463,  46  ^. 
Ethers  of  quinoneoxime,  i^  25^  185. 
 simple  and  mixed,  bomng  points 

of  homologous,  Toans.,  193. 

 synthesis  of,  from  ptienols,  i^  23. 

Ethoxalylacetone,  constitution  of,  ii,43  t. 
4 :  4-EthoiyacetAmidodij)henyl,  i^  bHiL 
EthoxyaniUneazo-a-nuphthol,  reduction 

of,  i,  606. 
Ethoxybenzene,  3  :  5-dinitro-,  i^  574. 

 ^-nitro-,  L  573. 

 thio-,  ii  595. 

 ^—  tetrabromo-,  595. 

 thionyl,  i,  595. 

Ethoxybenzencazo-a-ethoxyuaphthal- 

ene,  i^  606. 
Ethoxybonzeneazo-a-naphthol,  607. 
Kthoxybenzenesulphone,  i^  595. 

 bromo-,  i,  595. 

;3-Ethoxybeuzylmalonio  acid,  i^  184. 
Ethoxy-o-bromobcnzophenone,  i^  417» 
Ethoiydihydroauthrol,  i^  14QL 
1 :  3-£thoxyethyli»oquinollne,  i^  619. 
Ethoxylutidine,  i,  382. 
Ethoxymalelc  acid,  i^  15. 
Ethoxymethyleneacetylacetone,  i^  66. 
Ethoxymethylenecamphor,  bromination 

of,  i,  614. 

1  : 3-£thoxymethyli8oquinoline,  i,  279. 
a* Ethoxy naphthalene,  thio-,  i,  59£L 
/S-Ethoxynaphthalene,  thio-,  i,  595. 
1 : 4-£thoxynaphthalenesulphonic  acid, 
L251. 

2 : 3'-Ethu\ynap]ithaU'noMul})hQnic  acid, 

Ethoxyphenylchlorophosphine,  i^  686. 
Ethoxyphenylindoxazone,  i^^  418. 
£  thoxy  pheny  Inaphthotartraxoni  um 

clilorido,  i,  606. 
Ethoxyphenyloxamic  acid,  i,  516. 
p-£thoxyphenylphthalamic  acid,  i^  187. 
/>-Ethoxvphenylphtlmlinndc,  l,  187. 
Ethoxyphosphorous  chloride,  refractive 

power  of,  ii,  22L 
Ethoxy  propane,  chlor-,  Tbaks.,  596. 

£thoxy-p-tolyl-o-diamidonaphtbalene, 

L  606. 

Ethoxy-^-tolylnaphihostilbaxonium 

chloride,  i^  606. 
o-Ethyl  pyridyl  ketone,  reduction  of, 

Ethylacetophenone,  tliio-,  i,  467. 
Ethylacetophenoneoxime,  Uiio-,  i,  467. 
Ethylallylcarbinol,  i^  3D4. 
Ethylallylcarbinylic  acetate,  i,  394. 
Ethyl-o-amidophenol,  amido-,  i^  328. 
Ethylamine,  refractive  power  of,  9^ 

43—2 
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Ethylamino  thiocyanate  action  of  heat 

on,  i,  11  ■ 

Ethvlnniline,  mercuiy  deriratives  from, 

Ethylanisnmide,  /9-bromo-,  r,  620. 
Ethyl-o-Bnisidinc,  antidu-,  328. 
Ethylarabinosidc,  ^ 
Ethylazobenzenecyanacetaniide,  ij  370. 
Ethylbenzamide,  thio-,  i,  4fi7. 
Ethylbenzanilide.  thio-,  i.  4G6. 
Ethylbenzene,  action  of  nitric  acid  on, 

■  action  of  sulphury  1  cliloride  on, 

— —  />-di-a-brom-,  i,  QSQ. 

Ethylbenzenesulphone,  i,  133^ 

Ethy  1  ben  re n  v  la m idoph e ny  I  mercapt an , 

thio-,  [,  4(17. 
anrt-Ethylbenzhydroxiraic  acid  dinitro- 

phenyl  ether,  i,  4fil. 
Ethylbenroic  acid,  thio-,  4S7. 

•   thioanilide  of,  467. 

Ethylbonr.oTn,  [,  30, 
Ethylbenxophenone,  thio-, J,  466* 
Ethylbenxophenoneoxime,  aw^i-thio-, 

i.  466. 

—  jyn-thio-,  i,  467. 
o-EthylbenroylformoTn,  287. 
/S-EthylbenzoylformoYn,  i^  2S6. 

 compound  of,  with  phenylcarbi- 

mide,  i,  286. 
Ethylbutylbcnzene  and  its  deriratiyes, 

Ethylbutylbenzcnedisulpbonic  acid,  de- 
rivatives of,  ii  44fi. 

Ethylbutylbenzenesulphonic  acid,  de- 
rivatives of,  [,  4Af\. 

Ethylcatechol,  i,  527. 

Ethylchitenine,  i^  152. 

Ethylcinchonino,  hydrazono  of,  43L 

Ethylcupreine,  physiological  action  of, 

ii,  ^ 

2 :  4-EthyIcyanoiBOcarbostyril,  618. 
1 : 4-Ethylcyclopentanecarboxylamide, 
i,&2^ 

1 : 4-£thylcycIopentanecarboxylic  acid, 

■   o-bromo-,  i,  624. 

A'-1  :  4l-Ethylcyclopentenecttrboxylic 
acid,  i, 

r^-A'*-! :  4-Ethylcyclopentenecarboxylic 

acid,  ij  &24u 
rP-A*-l :  4-EthyIcyclopentonecarboxylic 

acid, 

«-Ethyldinitrodihydrophenazine,  i,  fiS. 
Ethyldiphenylnialeimide,  i,  22^ 
Ethyldithiourazole,  i,  477. 
Ethylene,  action  of  heat  on,  i^  481. 
 brom-,  refractive  power  of,  ii,  L 

—  bromotricbloro-,  i,  561. 

■  ■  ■  ■ '  dibromodichloro-,  i^  561. 


Ethylene  oxidation  of  in  presence  of 

palladium  a9bei>tos,  ii,  294. 

 reducing  actions  of,  ii,  225. 

— —  tetrachlor-,  bromine  derivatives  of, 

ij  561. 

 constitution  of,  482. 

 preparation  of,  and  oxidation 

of  by  ozone,  iSL 
 volume  changes  during  the  action 

of  chlorine  on,  ii,  112* 
Ethylenediamine,  action  of,  on  bibasic 

acids  and  their  anhydrides,  i,  400. 
 action  of  tliiocarbonic  chloride  on, 

 fumarate,  i.  400. 

 malate,  i,  40O. 

 malcate,  ij  -tnO- 

•        phthalate,  i^  400. 

 succinate,  400. 

 thermochemistry  of,  L  222. 

Ethylencdiphenylmaleimide,  i,  28. 
Ethylenic  bromide,  action  of,  on  aoda- 

mide,  Trans.,  522. 
 action  of,  on  trimethylamine, 

L27L 

 molecular  refraction  and  di- 
electric constant  of,  ii,  265. 

■  chloride,  molecular  refraction  and 
dielectric  constant  of,  ii,  265. 

 nitrite,  i^  2. 

■  oxide,  tetrachlor-,  ij  482. 
Ethylenurethane,  dichloro-,  i^  363. 
Ethylgnlactoside,  i^  565. 

Ethyl clucoside,  i,  4^  565. 

  behaviour  of,  towards  pure  yeact 

cultures,  i^  487. 
Ethylguaiacol  picrate,  ij  120. 
iS-Ethylhydroxylamine,  i,  9,  10, 

562. 

Ethylic  /3-acetisocrotonate,  ij^  274. 

 ncetoacetate,  action  of  anthranilie 

acid  on,  427. 

 chemical  function  and  con- 
stitution of,  i,  4-10. 

— —  chloro-  and  bromo-deriva- 

tivea  of,  i,  121 

 condensation  products  of 

aromatic  hydrazides  of.  i^  475. 

 constitution  of,  i,  274. 

 o-tolylhydrazide,  i,  475. 

 acetomalonate,    constitution  of, 

ii,4a4. 

 acetonedicarboxylate,  constitution 

of,  ii,  434. 

 Bcetylncctoacetate,  condensation  of 

hydrazine  with,  ij  546. 

 acetylacetone  carbonate,  ij,  32. 

 acetylacetonecarboxylate,  i, 

 acetylenedicarboxylate,  action  of 

ethvlic  sodetlienyltricarboxylate  on. 
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Ethylio  acetylenedicarboxylat«,  action  1 

of  otbylic  nodiomalonnt^)  on,  i,  172. 
 acetylgluturutc,  action  of  nitrous 

acid  on,  i,  22^ 

 alcohol,  action  of  dilorine  on,  62. 

-   action  of  diazobeuzene  asAls 

on,  i,  322. 
 action  of  hydrogen  chloride 

on,  as  a  time  reaction,  ii, 

 action  of,  on  yeast,  ii,  62. 

 cblorination  of,  i 

 electrical    conductivity  of 

some  salts  in,  ii,  339. 

■   estimation  of,  in  wines,  ii,  2S9» 

— —  estimation  of  oil  of  turpen- 
tine in,  ii,  25iL 

■   estimation  of"  small  quanti* 

ties  of,  ii,  \ 

— —  freezing  points  of  solutions  of, 

Trans.,  307,  308. 
 oritUtiou  of,  in  the  organism, 

ii,  21.  I 
  rat«  of  diiTusion  of  electro-  j 

lytes  in,  ii,  308,  ML  , 

■   rectiticution  of,  i^ 

 separation    of  methylic  al-  1 

cohol  from,  ii,  431.  1 

•    vapour,    oxidation   of,    in  i 

presence  uf  palladium-asbestos,   ii,  | 

 a-aniidoacetoacetate,  i^  357. 

 amidocresotate,  i^  5£LL 

 aniidoHulplionatc,  i,  3G5. 

•  anhydroanilaconitute,  Tkans.,  12. 

•  ■    •  uni»ale,  ^-aiuido,  i^  &iiL 
 azobenzenecyauacetate,  action  of 

nitrous  acid  on,  i^  370. 
 azocnrl>oxylate,  i^  22IL 

■  azopneudocumcuecyanacetate, 

i^aiL 

  azo-o-tolncnecyanacet«te,  i,  370. 

•  azo-/>-tolucuticyaiuiet-tate,  i^  370. 

 azo-r«-xylenecyauacetatc,  i^  3211. 

 benzcneazosulphonate,  i^  3iia. 

<  benzileoximchydrazonecarboxyl- 

ate,  i,  377. 
 beuzoylacctoacetate,  condensation 

of  liydrazine  with,  i^  SiAiL 
 benzoylisonitrosocyunacetate, 

i.  317. 

—  benzylamidoacetate,  TuANS.,  IfiS. 

 benzylitlent'acetoacetate,  action  of 

ethylic  niulouuie  on,  i^  670. 
 benzylidcDcbiuretamidocrotonatc, 

i,a2i. 

— —  ben/.jlidenemalonate,    action  of 

phenylUydrazino  on,  i^  4UiL 
 bromacutate,  maguotic  rotation  of, 

TBAN8.,  400,  418,  ±17,  mh 

.  bromacetoacctatcw,     171,  227. 

 .  action  of  potassiiyu  cyanide 

on,  i,  171.  I 


Ethylic  bromalkyhnnlonat^s,  action  of, 
on  ethylic  sodioinalonate,  LL 

—  a-bromobutvrutf ,  magnetic  rota- 
tion of,  TBAN8.',  410i  422. 

 brouioprvipionate,  action  of,  on 

Kodium  nitrite,  it  114. 
 o-bromopropionatc,  magnetic  rota- 
tion of,  TBAN8.,  4^0,  42iL 
 butanetetrftcarboxylate,  prepara- 
tion of,  TuANB.,  578. 
— —  butanetetraoarboxylate),  i^  303. 

 carbonate,  magnetic  rotation  of, 

Tkans.,  405,  421. 

 carboxyethylacetoacetate,  magnetic 

rotation  of,  Tbans.,  821,  826. 

 carboxyethylazobenzenecynn- 

acctatc,  i^  ^^70. 

 carboxyphenylhydrazonecyan- 

acetate,  l  371. 
 chlomcetate  and  benzylamine,  in- 
teraction of,  TiiANtJ.,  187. 

—  —  magnetic  rotation  of,  Tbanb., 
40C.  414,  418.  423. 

 o-okloracetoacot»te,  action  of  po- 
tassium cyanide  on,  i^  111. 

 chloride,  ratio  of  the  specific  heat« 

of,  ii,  3S. 

 8-clilorocaproate,  i,  319. 

 chlorocarbonate,  magnetic  rotation 

of,  Trans,,  405,  42iL 
 a-clUorocrotonato,  magnetic  rota- 
tion of,  Tbans.,  4^2^  4iL 

 chloroformate,  magnetic  rotation 

of,  Thaxs.,  405,  m 
I       a-u  hloropropioQutc,  magnetic  rota- 
tion of,  Tbans.,  409,  428. 

■  cinnamate  dichloride,  i^  335. 

 cinnan\enyl-o-cyanacrylate,  i,  489. 

 cyanacotatc,  action  of  diazubenzene 

chloride  and  its  homologues  on,  i^  262. 

 action  of  hydrazine  hydrate 

on,  L  222, 

 derivatives  of,  i^  422. 

 cyanacetylhydrazincacetoaoetate, 

L222, 

■  cyanacetylhydrazinepyruvate, 
l222. 

 cyanof^liitarate,  i^  422. 

 /3-cyanoproj)ionate,  i,  443. 

 1  yanoMicci  nate,  derivatives  of ,  i,  492. 

 (lehydracetate,  Tbans.,  -^h^ 

 .  dt^sTnotroposantonite,  i^  2ilii. 

 diacctoacotato,     jVt,  274. 

 diacetomalonate,  constitution  of, 

ii,  434. 

 diacetosuccinate,  constitution  of, 

i,3iiQ. 

 -ylactone,  i^  SfiQ. 

 diacetylbutanetetracarboxylate, 

Trans.,  1014. 

 dianilidosuccinate,  i^  4fi0. 

■■      diazoacotute,  reduction  of,  i^  324. 
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Ethylic  dibenzoylmucato,  Ifi. 

■  dibenzoylsuccinate,  action  of  heat 

on,  K  am 

 dibcuzylbutanctetracorboxjlate, 

Trans.,  1018. 
 dibromncetate,  magnetic  rotation 

of,  Trans.,  400,  418,  427,  43fL 

 ao-dibroinaot'toact'tate,  172. 

 oT-dibromacetoacetato,  i^  172. 

 dibromaniidocarboxylat«,  i^ 

 compouuds  of,  with  potaa- 

fiium  and  sodium  bromides,  L  ^tU. 
 dibromosuccinate,  action  of  sodium 

ethoxide  on,  li 
 dibromotricurballjlate,  action  of 

aniline  on,  Tbans.,  IL 
 — '  action  of  baryta  on,  Tbaks., 

1£L 

 preparation  of,  Tbans.,  fi. 

 dicarboxyglutaoonate,    action  of 

hydrazine  hvdrato  on,  476. 

.  dichloracetate,  magnetic  rotation 

of.  Trans.,  406,  414,  418,  423. 
 diethjhicetoacetate,  magnetic  rota- 
tion of,  Trans.,  82."?,  827. 

-■  diethjlbutunt'tetracarboxjlate, 
Trans.,  1007. 

 dictiiylprotocntoc}iuato,  i,  627. 

 dihydroxycyauuromaJonate,  i^  229. 

 1 : 2-diketopentamethylene-3 : 5-di- 

carboxylate,  i,  22£ 

—  dimethylacetoncotnte,  macnetic  ro- 
tation of,  Tbans.,  81G,  S23,  827. 

—  dimethylbutanetctracarboxylate, 
Trans.,  1004. 

 dimethTlcTanosiiccinnt^,  i,  492. 

—  aaj-d  iuietliyldiearboxyaciipate, 
i,  44L 

■  dimethylisopyrazolonecarboxylate, 
i,4IS, 

!  a7-dimethyIisoxazole*/3-carboxy- 

late,  i^  32. 

 dimcthylpropanetricarboxylate, 

Proc,  1894,  tilL 

3  :  5-diiiiethylpyrazole-4-carboxy« 
late,  ij  fi47. 

 di-a-naphtholphopphinate,  i,  587. 

 dinitrotercphthalates,  i^  132. 

 dioxy succinate,  conversion  of,  into 

cthylic  oxymalonate  and  ethylic  oxa- 
late, i^  41ia. 

 elimination  of  carbonic  oxide 

from,  i^  Mi^ 

 diphenacylcyanaretate,  I,  592. 

 diphenyl-o-carbox viute,  029. 

 ethenyltricarboxyiote,  i^ 

 ether  and  its  homologues,  prepara- 
tion of,  i,  62* 

 chlorination  of,  i^  4fifi- 

  ■■  diclilor-  and  trichlor-,  action 

of  water  on,  i,  485. 

■   solubility  of,  ii,  378. 


SUBJECTS 

Ethylic  6-ethoxycoumalin-8 :  5-dicarb- 
oxylate,  action  of  amnionia  on,  in 
absence  of  water,  2X. 

 /i-ethoiycrotouate,  i^  66* 

•  magnetic  rotation  of,  Tba^b., 

821,  826. 

 refractive     and  dispersive 

power  of.  Trans.,  823,  828. 
 cthoxTmethylencacetoacetate, 

 ethoxymethylenenialonate,  i^  iJiL 

 ethylacetoacetate,  action  of  anthr- 

anilic  acid  and  of  mctahomoanthranilic 
acid  on,  i  427. 

 etbylacetoumlonate,  constitution 

of,  ii,  ^a4. 

 ethylbutanetetracarboxylate,  at- 
tempts to  prepare,  Tbans.,  1012. 

 ethylideneacetoacetatc,  condensa- 
tion of  hydrazine  with,  i,  546. 

 ethylisonitrosocyanaoctiite,  i,  317. 

 ethylpimelate,  Trans.,  991. 

 fomiazjlglyoxalatc,  i,  1S3. 

 fumarate,  action  of  ethylic  sodio* 

cyanacetate  on,  i^  317. 

 furalcyanacetute,  i,  522. 

 furfur-a-cyanacrylatc,  i,  489. 

 »-glutamate,  ij  499, 

 guanid>ncdicarboxylat«,  i^  1S4. 

 heptane-w.jwo-tetracarboxylate, 

Trans.,  104. ' 

 synthesis  of,  Tbans.,  104. 

 hexahydroanthranilic  acid,  r,  591- 

hcxahydrosalicylatc,  i^  522. 

 hydrazicarboxylate,  i^  32a. 

 hydronaphthaquinonodicarboxy- 

late,  i,  125. 

 o-hydroxybenzylidenodicyan- 

acetate,  i^  •t><9. 

 hvdroxydinitrophcnylcarbamatc, 

L  Ilk 

 hydroxyliippurate,  i^  55. 

 hydroxymcthyleneacetoacetate, 

i^fia 

■  o-indolepropionate,  i,  475. 

■  iodacttaie,  magnetic  rotation  of, 
Tbans.,  4u8.  428.431. 

 iodide  and  sidpliide,  velocity  of 

reaction  between,  ii,  309,  31D. 
 iridate,  i^  4S. 

 n-ipobroniobutymte,  magnetic  ro- 
tation of,  TuAN^.,  412,  430. 

•         isocarbopyrotritartrate,  L  36(L 

 action  of  ammonia  on, 

 ipodesmotropoeantonite,  i,  52. 

— -  isodibromosuccinate,  action  of  ani- 
line on,  ij  4^)6. 

 isonitrosoacctoacetntc,  reduction 

of,  u  367. 

—  isonitrosocyanacetat*,  reactions 

with,  i,  317. 
 isopymzolonccarboxyiate,  ij  476. 
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Ethylic  bosantoDftte,  52m 

 ketipate,  u  cyclic  analogue  of,  ij324:x 

^—  /3-ketobexameth}ltmccarboxjlate, 

-  iS-ketopentamethylenecarboxylate, 

 kctOBtearate,  i,  l2iL 

 leTosantonite,  2D6x 

 malouate,  action  of,  on  dibenzyl- 

idcneacetonc,  i^  527. 
 mercaptomethylimidarolecarboxjr- 

late,  i^  35£L 

-  metallic  tartrates,  i,  68- 

■  p-methoxjphenyl-a-cjaniMjrylttte, 
1.488. 

■  m-methyl-a-cjanocinnamate,  i,  33. 

 o-methyl-a-cyanocinnamate,  SbL 

'——  p-methyl-o-cyanocinnamate,  ij  32. 

 /j-methylenedihydrobenzoatc, 

C3Q. 

 niethy  lenodioxy  phony  1-a -cyan- 

acrylate,  i^ 
 methyl  imidacolonecarboxy  late, 

i,  33iL 

 methylpyraxolccarboxylate,  i^  54  k 

 mucate,  la. 

 propionyl,    deriyatiTOs  of, 

 a-naplitholphosphinate,  i,  687. 

 /9-naphtholphospluuate,  i^  587. 

-  nareefno  and  its  salt6,  i,  58^  ItaL 
 nicotiuate,  i^  422. 

 nitrosopropionate,  114. 

 octane-wjwj-tetracarboxylate, 

TUANB.,  GOO. 
.  action  of,  sodium  ethoxide 

and  iodine  on,  Tra^s.,  fiOL 
 opianate,  3iL 

 oxalacctate,  and   its  derivatives, 

elimination  of  carbonic  oxide  from, 

i,32a. 

 constitution  of,  ii,  434. 

 oxalate,  action  of  hydroxylamine 

and  etboxylamine  on,  i^  3iji8. 
—  action  of,  on  dibenzyl  ketone, 

 oxalhydroxamate,  i^  3E8. 

 oxide.    See  Etbylic  other. 

 oiymalonato,  conyersiun  of  ethylic 

dioxysuccinate  into,  i^  iiJsL 

 phenacylcyanacetate,  i^  522. 

•  Tr-phenoxypropylisoauccinate,  1^34. 

 y-phenoxypropylmalonate,  i,  34. 

 phenylilitiydroresorcylttte,  ij  527. 

•  phenyldiketobydrindeneacctute, 

 phenylimidochloroformate,  i,  408. 

 phenylimidophcnylcarbamate,i,333. 

 phcnyluialonat^.  i.  37B. 

 3  :  5-phenylniethylpyrazole-4- 

curboxylate,  i^  &41L 
 phenyloxalacetate,  ij  370. 


Ethylio   phenylpropiolaie,    action  of 

ethylic  sodionmlonate  on,  r,  J  72. 

 phenylpyrazolonocarboxylate, 

ijllfi, 

— —  phenylpyrrolonedioarboxylate, 

Tkans.,  IX 
 A-phenyl-a-p-tolylfomiazylform- 

ate,  i,  4^ 

 o-phenylureidobenzoate,  i^  332, 

 phosphate,  refractive  power  of, 

u,  221. 

 phosphite,   refractiyo   power  of, 

ii,  221. 

 phthalate  and  ketones,  action  of 

sodium  ethoxide  on,  i^  1^4. 
    and    succinate,  action  of 

sodium  ethoxide  on,  i^  134. 

—  phthalodicyanacetate,  i^  317. 
— —  picolinate,  ij  425,  422. 
 ethiodide,  i^  42fi. 

■       pipecolinate,  i,  42G. 

 quinoldiphosphinate,  i^  588. 

 quinolinatc,  i^  472. 

 resorcinoldiphospliinate,  i,  588. 

— —  salts  of  normal  fatty  acids,  boiling 
points  of,  Trans.,  726. 

 velocity  of  hydrolysis  of  cer- 
tain, ii,  275. 

 santonito,  i^  52. 

—  Bodaoetoacctate,  action  of  nitric 
oxide  on,  i^  4DQ. 

 additive  products  of,  with 

ethereal  salts  of  unsaturated  acids, 

 — —  constitution  of,  Ij  35iL 

 sodiocyanacetate,  action  of  suc- 
cinic chloride  on,  i,  317. 

 sodiomalonate,  action  of  cyanuric 

chloride  on,  i^  22iL 

 action  of,  on  benzylidone- 

acetone,  b  598. 

 additive  products  of.  with 

ethereal  salts  of  unsatumted  acids, 

 succinosuccinate,  action  of  hydr- 
azine on.  i^  200. 
 sulphide,  fate  of,  in  the  organism, 

ii,122. 

 odour  of,  353. 

 t«rephthalocYuuacctatc,  i^  ^3. 

  torcphthalyldimalonato,  ij  589. 

 tetrabenzoylmucat*?,  i,  liL 

 tetracetylbenzylmucamat«,  i,  16. 

 a-tctracetylmucate,  i^  15. 

 /S-tctracetylmucate,  i^  I6» 

 tetrapropionylmucate,  i^  404. 

 ^•tolylimidoforriiatc,  i,  407 1 

 |j-tolylimidothioformate,  i,  407. 

 o-tolyl-a-methylindole-/5-carboxyl- 

ate,  i^  425. 
-      /^-tolyl-a-methylindole  •   •  carb- 
oxylate,  ij  475. 

dbyG 


580  ISBEJ.  OF 

Kthylic  trmcetoncctate,  224» 

 tribromacetat«,  magnetic  rotation 

of,  Thanb.,  406,  418,  428.  i]ML 

 preparation  of,  062. 

— —  trichloracetato,  magnetic  rotation 

of,  Tbanb.,  406,  4U,  418^  423. 
——  aa/3-trichIorobutvnite,  magnetic 

rotation  of,  Trak8.,'410.  424^ 
'  ■  ~  trichlorolo^'tate,  magnetic  rotation 

of,  Traks.,  400,  424» 
 triphcnylosotriazoneparacarboxjl- 

ate,  1,222. 

•  tripropionylmucolactone,  i,  40A. 

Ethylidenaniline    and    its  isomeriile, 

4-Ethylidene-bia-3-methylpyrazolone, 
i,  547. 

EthylidenedibYdroxynapbthaquinone, 

Teans.,  82, 

 ad-anhydride  of.  Trans.,  83. 

Ethylidenediurct hane,  niouo-  and  di- 

bromo-,  i, 
Ethrliinidt^ctliylthioumzole,  477. 
Ethjli»ocarbo»tyril,  i,  1IJ2. 
3-Eth^lisocarbo8tyril,  i,  CAH. 
Etbylisooarbostynlcar^xylic  acid, 

L  m 

Ethylisodiphenylcarbamide,  i,  333. 
Ethylisopropylamine,  i,  383. 

Etbylisopropy]nitrfi*inniiio,  i,  f^R.'^ 

Ethylisopropylpheuylthiocarbanude, 
i,  384. 

3-Etbylieoquinoline,  i,  618. 

— —  1-cliloro-,  i,  619. 

Etliyliualonic  acid,  heat  of  combustion 

of,  1,226. 
Ethyl nu-rcnptan.  odour  of,  i,  353. 
Ethyliuetlivltilyoxfiline,  ij  355. 
Ethylraethyliniidnzolone,  i, 
Ethylmetbylimidazolyl-ii-mercaptan, 

i,  3^5. 

Etljylnietbylpimelic  acid,  TBAva.,  992. 
Ethylnitrocarbimidothiophenol,  i,  18S. 
EtliTlnitrolic  acid,  i,  4iifL 
Etbj-lpentanictbylcnccarboxylic  acid, 
i,&24. 

Ethylphenob,  o-,       and  /»-,  i,  280. 

 melting  and  boiling  )ioiiit><  of.  r,4-i9. 

Etbylphenylamidoguanidine,  i,  517. 

 salts  of,  i,  374. 

Etbylphenvlenediazoftulphine  iodide, 
i,  124. 

Ethylphenylnapbthacridone,  i,  4L 
Etbylpliospboric  acid,  thermochemistrj' 

of,  1,484. 
Ethyl pliyllotaonin,  i,  312. 
Etbylpimelic  acid,  Trans.,  989. 

 anilide  of,  Thaks.,  992. 

o-Etbylpiperjlalkine,  modifications  and 

salts  of,  i,  471. 
—  non-identity  of,  with  active  pscudo* 

conhydrine,  i,  471. 
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Ethylpropylacetic  acid,  heat  of  com- 
bustion of,  fj  225. 

Ethyl proijylmrbinol  and  its  deriTatire?, 
rotatory  power  of.  ii.  77. 

EtlivIpropTbnalonic  acid,  heat  of  com- 
bustion of,  i,  ggfi, 

Etbylpyridylucrylic  acid,  i,  208. 

Ethylpyridj'lium  compounds,  i,  42G. 

a-Kt]iylpyndyl  j!9-lactic  acid.  I,  '2(iS. 

/i-Ethylpyridyl-o-trichlorobydroxy- 
propane,  i^  208. 

EthylquinoTOse,  i^  4. 

Etbylrharanoside,  4. 

Ethylsroparin,  L  ii42. 

Ethylthiot«trahydroquinazoline,  i,  147. 

/9-Ethyl.j»-toluoTlformoTn,  i,  SSL 

Eucarrole,  29H. 

 phenylhydrazone,  i,  298. 

Eucarvoxime.  i,  228. 

Eugcnol.  i,  528, 

 action  of   nitrosyl  chloride  on. 

Teaks.,  331. 
 couTersion   of,    into  isoeugenol, 

i,  578.  579. 

 dinitrophenyl  ether,  i,  578. 

  ethyl   ether,  action    of  nitrosyl 

chloride  on.  Trans.,  331. 
Eugenolucctophcnoue,  I,  578. 
Eurhoflines,  i,  303. 
Euxantlione,  constitution  of,  i,  ii33. 

 dibn>mo-,  u  f>3i. 

 methylic  ether,  [,  531. 

Evaporation,    volatilisation     of  SBlt:^ 

during,  Thans.,  4-^5. 
Excrement,  animal,  influence  of  urine 

on  the  formation  and  volatilisation 

of  ammonia  during  the  fermentation 

of,  ii,  109. 

 horse-, evolution  of  nitrogen  duriii^ 

the  fermentation  of,  ii,  109- 

Excretion  of  sulphur,  influence  of 
muscular  work  on  the,  ii,  57. 

Explosion  of  mixtures  of  gases,  tem- 
peratures of,  ii,  11. 

Extraction,  autonintic,  ii,  117. 

 apparatus  for  li({uids,  ii,  11. 

Extractives,  estimation  of,  in  cow  s  and 
human  milk,  ii,  107. 

Eye,  chemistry  of  the  refractive  media 
of  the,  ii,  22. 

F. 

Fat,  estimation  of,  in  bread,  ii,  263> 
3^ 

—  estimation  of,  in  cheese,  ii,  300. 

—  extraction  of,  ii,  1115. 

—  formation  of,  from  carbohydrates, 

ii,  32L 

—  new  method  of  analysing,  ii,  870. 

—  of  human  milk,  ii,  826,  .^92- 
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Fat  of  milk,  comparison  of  methods 
for  the  estimation  of,  ii,  Ififi. 

—  prestrvation  of  milk  for  llie  esti- 
mation of,  li,  26^ 

 rancid,  reducing  action  of.  on 

silver  nitratf,  ii,  75. 
Fat^,  soft,  apparatus  for  determining 

the  sp.  gr.  of,  ii,  2IiL 
— —  turbidity  temperatures  of,  i»ith 

glacial  acetic  acid,  ii, 
Fatty-series,  substitution  of  chlorine  or 

bromine  in,  i^  1^  217. 
Feeding  and  respiration,  ii,  HOI. 
Fehliug'j!  solution,  checking,  ii,  122. 
Fellenic  acid,  ii,  32tL 
Felspar  from  the  urolitc-gabbro  and 

fljsch  of  Rhodes,  ii,  4t)l. 
Fennel  seeds,  extracted,  digestibility  of, 

ii, 

Fcrgnsonite,  separation  of  the  oxides  in, 
ii.iL 

Ferment  analogous  to  emulsin  in  fungi, 

 diastatic,  of  the  liver,  ii,  350. 

■  — —  presence  of,  in  green  leaves, 

—  processes  in  organ^i,  ii,  359. 

Fermentation,  alcoholic,  action  of  cal- 
cium sulphite  and  hydrogen  potassium 
sulphite  on,  ii,  151. 

■   effect  of  calcium  sulphite  on, 

ii, 

  formation  of  succinic  acid 

and  glycerol  in,  i,  fiiiS* 

 and  carbohydrati-s  in  urine,  ii,  60, 

 fractional,  i^  223. 

■  —  lactic,  inilueoce  of  metallic  salts 
on,  ii,  OIL 

of  horse  excrement,  evolution  of 


nitrogen  during,  ii,  109. 
Fermentative  function.**  of  yeast  cells, 

specific  cliaracter  of.  Trans.,  911. 
Fenuent.s,  actiun  of,  on  augurs,  i^ 
•       animal,  varieties  of  sugar  formed 

by,  from  starch  and  glycogen,  ii,  325. 

—  diastatic,  of  the  animal  body,  ac- 
tion of  carbonic  anhydride  on,  ii,  lliiL 

■  —    digestive,  action  of,  on  nuclein 

compounds,  ii,  14-t. 
 humuu    pancreatic,    in  disease, 

ii,  120. 

 occurring  in  vegetables,  influence 

of,  on  the  nutrition  of  the  animal 
organism,  ii,  357. 

^—  pancreatic,  ii,  IDS. 

 proteolytic,  in  seedlings,  ii,  290. 

—  bulublc,  secreted  by  A^pergillua 
niger  and  Peuuillium  glaucum, 
ii,m 

Ferric  arscnite,  ii,  351. 

 chloride,  action  of  hydrogen  on, 

ii,  2iifi. 


Ferric  chloride,  action  of,  on  potassium 
iodide  and  hydriodic  acid,  ii,  140. 

 —  and    ammonium  chloride, 

mixed  crystals  of,  ii, 

 compounds  of,  vrith  amides 

and  amines,  afi^ 

—  •  interaction  of,  with  potassium, 
and  hydrogen  iodides,  ii,  191. 

— ■     —  molecular  weight  of,  ii,  2S2. 

■   rate  of   reduction    of,  by 

stannous  chloride,  ii,  MQm 

—  chloriodide,  ii,  193. 

'  niangnnou?",  colriiim  and  maj^e- 
Slum  phosphates,  sepurutiou  of,  ii,  2Iih^ 

—  oxide,  behaviour  of,  at  high  tempe- 
ratures. Trans.,  324u 

'       salts,  action  of,  on  iodides,  ii,  140. 
Ferricyuniiles,  preparation  of,  i^  2iiL 
Ferrochromium,  ii,  452^ 
— —  estimation  of  chromium  in,  ii,  35,. 

70,211, 
Ferrotungsten,  ii,  462. 
Ferrous  ammonium  chloride,  ii,  li, 

 arscnite,  ii,  SSL. 

 carbonate,  compound  of  hydroxyl- 

amine  with,  ii,  46. 

—  lithium  i-hloride,  ii,  17. 

 putassiuiu  chloride,  ii,  VL 

 sulpliate,  electrolysis  of,  ii,  14Q 

—  tetramolybdate,  ii,  321. 
Fever,  metabolism  in,  ii,  lOH, 
Fibre,  crude,  c^tiiuation  of,  ii,  300. 
Fibres,  jute,  chlorination  of,  i, 
Fibrin,  action  of  halogen  acids  on,. 

i|2fi2. 

^—  and  fibrinogen,  ii,  2S'.>. 

—  vegetable,  constitution  of,  i^  21^ 
Fibrinogen  and  fibrin,  ii,  2fiiL 

■  specilu-  rotatory  power  of,    4 HO. 

Fibrins,  i,  210. 

FibroYn,  constitution  of,  i,  311. 
Fishes,  gases  in  the  air  bladder  of^ 
ii,  IM. 

Flask,  modified  litre,  ii,  2al. 

Flavocobalt  salts,  ii,  60. 

Flesh  of  the  ox,  elementary  composition 

of,  ii,  liiiL 
Flore  a  Koto,  i^  424. 

Flours,  detection  of  chenopodium  seed 
in,  ii,  370. 

Fluorene,    orthamidodipheuTl  from, 

i,  52iL 

Fluorescence  as  an  ionic  phenomenon, 

ii,  aaa. 

Fluorine,  amount  of,  in  the  tceth^ 
ii,22.  147. 

■  compounds,  influence  of,  on  beer 
yeast,  ii,  i2iL 

—  density  of.  Trans.,  401. 

—  in  bones  and  teeth,  ii,  J  47. 
Fluorplumbutes,  Trans.,  393. 
Fluorplumbic  acid.  Trans.,  399 


^82 


INDEX  OF  SUBJECTS. 


Food,  detection  of  salicvlic  acid  in, 
ii,  22JL 

■        influence  of  subdivision  of,  on 

metaboliani,  ii,  287. 
•       relations  of,  to  the  elimination  of 

hvdrocurbons,  ii,  301. 
Foods,    nitrogenous,    digestibility  of, 

ii,  389. 

Food-stuffs,  detection  and  approximate 
estimation  of  sand  in,  ii,  lti3. 

Force,    mochanica],   endothormic  re- 
actions effected  bv,  ii,  275,  444. 

Forniacetanilide  (?)',  i,  285. 

Forraalazine,  i^  12^ 

 tetrabromo-,  i^  61. 

Formaldehyde,  1^ 

 action  of  ammonia  on,  i,  OA. 

 compounds  of,  with  poljhydric 

alcohols,  i^  438. 

 condensation  of  aromatic  amines 

with,  in  alkaline  solution,  i^ 

 condensation  \rith,  600. 

Fonnaldchydeliydrazone,  nitro-,  i,  L83a 

Foriijuldoxime,  Phoc,  1894,  5iL~ 

 bromide,  Pboc,  1884,  56. 

 chloride,  Pboc,  1894,  56. 

 iodide,  Phoc,  1894,  ^ 

Fonnazyl  methyl  ketone,  i^  2S. 

 — —          action  of  ammonium 

sulpliidc  on,  i,  23- 

 nitro-,  i^  ISi 

 phenyl  ketone,  i^  Qfi. 

Fonnar^lbenzene,  i^  457. 

 oxidation  of,  i^  240. 

Fonnazyl -com  pounds,  docomjMsition 
products  of,  i,  457. 

 method    of   formation  of, 

i,  232. 

 mixed,  i^  iSfi. 

 oxidation  of,  i^  240. 

Formazylglyoxalic  acid,  i,  183. 

'  plicnylhydrazone  of,  i^  183. 

Formajsylic  cyanide,  i,  273. 
Formic  acid,  electrical  conductivitv  of, 
i,66,m 

 estimation  of,  ii,  2JIL 

heat  of  combustion  of,  i^  225. 
FonnoTuB,  i^  2iiG. 

Furimilfc,  molecular,  of  some  liquids,  as 
determined  by  tlicir  molecular  surface 
energy,  Thans.,  167. 

Formyliillylfljiofiemionrbazide,  r,  305. 
Fonnvlainidudinietliylumlme,  nitro-, 
i,  ^81. 

•Fonnylamidodiplicnylcnrbnmide,  i,  96. 
Forniylbromocujupbor,    613.  ~ 
Fonnyl-a-diplienylsemicarbftzide,  i^  Hi. 
Fornjy  1  •  a  •  diphen  v  It  hioscmicarbazide, 

Fonnylmethylthioi»emicarbazide,  ij  31J5. 
Fonnylpiperidine,  i^  617. 
Fruclionutioii,  coniiiiiitator  for,  ii,  231. 


Fraxetin,  an  iiwmeride  of,  246. 
Freezing  point  determinations,  Tbass., 
223. 

 exact  method  for  the  deter- 
mination of  tlie  reduction  of,  ii,  2^ 

 proportionality  between  ob- 

motic  pressure  and  the  reduction  of 
the,  ii,  22S.  'dAlL 

 points  of  alloys  in  which  the  tol- 

rent  is  thallium.  Trans.,  SL 

 of  dilute  solutions,  Fbgc, 

1894,  mi ;  ii,  83. 

 of  solutions,  determination  of 

the  reduction  of,  ii,  342. 

 of  chlorides,  reduction 

of,  ii,  ML 

 of  triple  alloys,  Tra>*0.,  6iL 

Frogs,  respiratory  exchange  in,  ii,  4t:i- 
Fructose,    action    of     ammonia  on. 

i,  222, 

Fruits  and  their  skins,  waxes  and  other 

substances  of,  ii,  4^22. 
Fumaricdianilido,  chloro-,  i^  liliL 
Fungi,  constituents  of  the  tissues  of, 

ii,  425. 

•       ferment  analogous  to  emulsin  in. 
ii,  £2. 

 presence  of  true  cellulose  in,  ii,  24. 

Funnel,  safety,  ii,  231. 
Furfuracrylic  acid,  i^  173. 
Furfuraldehvde,  estimation  of,  Thaks., 
422. 

Furfiir-a-cyanaerylic  acid,  i^  489,  572. 
Furfiireyanethylene,  i^  572. 
Furfurethylene,  173. 
Furf urnialonic  acid,  i^  113. 
FurfuryUc  alcohol,  refraction  constants 
of,  ii,  302. 

Furnace,  rcTcrberatorj'  electrical,  with 

movable  electrodes,  li,  2Si 
Fusibility  of  mixtures  of  salts,  ii,  30L 

G. 

Gadolinite,  separation  of  the  oxides  in, 
ii,  4L 

Galaclo&e,    action    of    ammonia  on, 
1^222. 

 anilide,  constitution  of,  L  413. 

 configuration  of,  i^  213. 

rf-Galnctose,    behaviour    of,  towards 

pure  yeast  cidtures,  487. 
Galncto^o-umylmercaptal,  [,  270. 
Galactosebenzylmercaptal,  270. 
Gtilactose-ethyhncrfaptal,  i\  2I1L 
Uakietosidoglucuuic  acid,  i,  5G5. 
Galbanum  resin,  ij  423. 
Qalbaresinolannol,  i,  423,  ii,  361 
Gallacetophenone  pTcrate,  i^  120. 
Gallanilitle,  dibrorao-,  and  it«  triacetyl- 

dcrivntire,  i^  331. 
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OaUanilide,  dibromo-,  blue  lakes  derired 

from,  415. 
Gallic  acid,  estimation  of,  ii,  TIL 
Oallobcnzophenoue, double  ketone  from, 

ii  biL 

Gallobromacetophcnone,  i^  8& 
Oallochloracctophcnone,  i^  MiL 
Gallo-^-toluidiite,  78. 

—  oxindoplieuolic  djea  from,  i^  285. 
Gahanic  cell,  Clark's  standard,  con- 

fitruction  of,  ii,  12iL 
 E.M.F.  of  Tarie- 

ties  of,  ii,  LiiL 
  elemeuUi,  seoondarjr    heats  of, 

ii,  5. 

-  ]X)lari«ation,  laws  of,  ii,  222i 
<3kumet  from  the  JSchueekoppe,  ii,  460- 
Garnets,  chemical  composition  of,  ii, 
Gas,  apjiariitus    for    the  continuous 

evolutiou  of,  ii,  444. 
'   batteries,  ii,  i'M). 

  coal-,  detection  of   oxygen  in, 

ii,  368. 

    estimation  of  nitrogen  in, 

ii,  iia. 

 in  the  air  of  mines,  apparatus 

for  the  estimation  of,  ii,  2bK. 

 natural,  action  of  chlorine  on  the 

methane  in,  i. 

•    compo:iition  and  origin  of, 

ii,  aaL 

 '         quantitative    anolysis  of, 

ii,iOL 

  ^uppoHed  relation  between  the 

solubility  of  a,  and  the  yiscosity  of  its 

solvent,  Tbass.,  782. 
Gas-baroscope    and    its  applications 

ii.  440.  ilL 
Guscs,  combustible,  apparatus  for  the 

rapid  estimation  of,  ii,  258. 

 densities  of,  ii,  tiL 

•  difiusiuu  of,  in  -water,  ii,  389. 

 dissolved  in  water,  apimrotus  for 

the  extraction  for  analysis  of  the 

Tea>s.,  43  ;  ii,  IS^ 

 eitnii  tion  of,  ii,  2a. 

.  electrical  conductivity  of,  ii,  222* 

 excluiuges    of,    between  living 

organiaui^i  and  the  surroimding  atmo- 

splicre,  ii,  153. 
 iu     the    air-bladder   of  fishes, 

ii,  LfcL 

— —  intestinal,  of  the  horse,  ii,  197. 
 mintral  combustible,  of  Torre  and 

Sulsouuiguiore,  ii,  195. 
— —  mixed,  separation  of,  by  the  electric 

discharge,  Tbans.,  619. 
 occliuiou  of,  by  metallic  oxides, 

ii,  45. 

»  plienomcna    of    oxidation  and 

chemical  properties  of,  ii,  293,  29't, 

ML 


Gases,  simple  apparatus  for  measuring, 
ii,  4Lii 

 temperature  of  explosion  of  mix- 
tures oi,  ii,  LL 

Gas-purifying  material,  estimation  of 
sulphur  in,  ii,  214. 

Gas-refuse,  eetimution  of  cyanides  in, 
ii,  ^ 

Gas-tables,  Lunge's,  ii,  118. 

Gastric  dige^tiuu,  action  of  diil'erent 

acids  on,  ii,  4ii2. 
 inliuence  of  chloroform  on 

artificial,  ii,  iU4. 
 juice,  estimation  of  the  acidity  of, 

ii,  'dM. 
Gas-volumctcr  of  general  applicability, 

ii,  2a. 

Geit»sler  {>otash  bulbs,  modified,  ii,  329. 
GeissosiMu-mme,  i^  IhiL 
Gelatin,  reaction  for,  ii, 
Geutisel[n  methyl  ether,  i^  340. 

—  synthesis  of,  i,  3  10. 
Geraiiuiaiiiiicle,  ij,  hl^ 
Geranaldehyde,  4LLL 

 acid  from,  i,  84. 

Geranaldehyde-series,  compounds  of, 

Laa. 

Geranaldoxinic,  i^  a4> 
Geranulpheuylhydrazone,  i^  84. 
Gfiiiuic  acid,  i^  84. 

Gerauiol  from  oil  of  Audro}>ugon  «cAoe- 

ttanthtu,  i^  43^ 

 from  rose  uil,  i,  253. 

Geraniolene,  i^  hu- 

Geranionitrile,  i^  {^4. 

Geranium  oil,  rhodiuol  from,  i^  141, 

2fia. 

Germination,  formation  of  oxycclluloses 

during,  Tka>8,,  47b. 
 intlucnce  oJ  carbonic  oxide  on,  ii,2G. 

—  of  barley,  foruiutiou  of  saccharose 
during,  ii,  d4. 

Glass,  action  of  acids  on,  ii,  48. 

 action  of  water  on,  ii,  94, 4iil. 

 behaviour    of,    with  reagents, 

ii,  iiii. 

 weathering  of,  ii,  48. 

Glasses,    gi-ap)tochemical  calculations 

\Mlh  ospcciul  reierciico  to  soda-lime, 

ii,  I'.io. 

Gluucophane,  usbchtos-Uke  variety  of, 

from  Rhodes,  ii,  4LLL 
Globulin  of  ^^  hite  of  egg,  i^  4aLL 

 proteolysis  of,  ii,  4ii2j 

Glueuse,  i^  2^ 

Gluco-o-diamidobeuzeue,     natui-e  of, 
i^lSIL 

o-Ulucoheptosc,  behaviour  of,  towards 

pui*e  )  t  ust  cultures,  i,  487. 
Glucoheptose-ethylmercaptal, 
a-Glucooctose,  behaviour  of,  towards 

pure  yeast  cultures,  ij  487. 
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GlueopTofeTds,  am 
Gluco:<uniidoguanidine,  salU  of,  315. 
Qlucosamino,  1<)7. 

 formation  of,  from  glucose,  2^2 

Glucose,  action  of  ammonia  on,  i,  222. 

 action  of  baryta  on,  i^  269. 

 action  of  lime  and  of  alkalis  on, 

 amorphous  form  of,  ii, 

 anilide,  constitution  of,  i,  413. 

-  behaviour  of,  towards  pure  jcast 
cultures,  i^  487. 

 couHtitution  of,  ]ShL 

 constitution  of  the  aniline  dcriva- 

tives  of,  i^  5LL 

 conTersion  of   maltose  into,  bv 

various  organs,  ii,  103. 

— —  detection  of,  in  honej,  ii,  1/54. 

 estimation  of,  in  beets  and  dif- 
fusion juice,  ii,  22. 

 from  conTolvulinic  acid,  541. 

— —  Tariations  in  the  rotatory  power 
of,  ii,  2. 

Glucose-amylmercaptal,  270. 

Glucosebenzyliuercaptal,  270. 

Glucose-ethyhncrcaptal,  [,  270. 

  ■        behaviour  of,  towards  pure 

{'ea«t  cultures,  i^  487. 
ucose-like  substance  from  proteTd 
matter,  T56. 
Glucose])^  roguUoI,  i^  32S. 

 behaviour  of,  towards  pure  yeast 

cultures,  487. 
Glueoseresoreiuol,  i^  397. 

 beliaviour  of,  towards  pure  yeast 

cultures,  i,  487. 
Gluooside  in  vine  leaves,  i^  2^ 

 of  violet  roots,  i^  47. 

Glucosides,  constitution  of,  i^  104. 
■       isolation  of  sugars  from,  340. 

—  of  the  alcoliols,  i^  iL 

 reactions  of,  with  potassium  mer- 
curic iodide  and  with  iodised  potassium 
iodide,  ii,  lfi7. 

 svntheLieal,  i^  565. 

Glucosidogluconic  acid,  565. 

Gluoo}<i(lonlycollic  acid,  i^6fi5* 

m-Glutaconic  acid,  i^  222. 

 anhydride,  i,  223. 

Glutamic  acid,  action  of  barium  hydr- 
oxide on,  i^  571. 

'   derivatives  of,  i^  498. 

/-Glutamic  acid,  i^  41)8, 

Glutaric  aeid,  derivatives  of,  498. 

 prepnmtion  of,  i^  570. 

Gluten,  const  It  utiun  of,  i^  214. 

Gluten-cnse'jn,  constitution  of,  i^  214. 

Gluten-fibrin,  constitution  of,  i,  2LL 

Glyceric  oeid,  effect  of  tenipeniture  on 
the  optical  activity  of  ethereal  salts 
of,  Trans.,  761. 

Glyceric-^-toluidide,  i^  i9ri- 
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Glycerol,  electrolytic  oxidation  of,  i,  109L 
 estimation  of,  in  wine,  ii,  368. 

■  formation  of,  in  alcoholic  fermen- 
tation, ij  503. 

— —  inverting  action  of,  i^  43fL 
Glycerolfomiacetal,  L  438. 
Glycerols  from  unsaturated  alooholft 
l563. 

Glyeerophosphoric  acid  in  urine,  ii,  467. 
Glycerose,  behaviour  of,  towards  pure 

yeast  cultures,  i^  487. 
Glycerrlglucoside,  ij  565. 
Glycotino  and  its  dorivutivcs,  conatito* 

tion  of,  Pboc,  1894.  IHI,  04. 

■  estimation  of,  ii,  331L 

 preparation  of,  i^  267. 

 thermochemistry  of,  ii,  341* 

Glycogen,  action  of  acids  on, 

 change  of,  into  sugar  in  the  liver^ 

ii,  145- 

 estimation  of,  ii,  72,  123. 

 formution  of,  ii.  358. 

—  post  mortem  changes  of,  in  muscle 
ii,  146. 

 varieties  of  sugar  formed  from^ 

by  animal  ferment.'*,  ij,  32^ 
Glycogetua  in  anthrax,  variations  of^ 
ii,  60. 

Glycol  from  menthene,  i,  469. 

Glycolglucoside,  i,  4. 

Glycolhc  acid,  derivatives  of,  i,  ^3. 

  .       electrolysis  of  the  sodium 

salt  of,  L  228. 

 anilide,  i^  493- 

— —  a-naphthalide,  i^  ^4. 

 /3-naphthalidc,  i,  424. 

— —  o-toluidide,  i,  494. 

—  ^-toluidulf,  494. 
GlycoUide,  i^  423. 
Glyoxalenedibenzenylhydrazidine, 

1,  386. 

Glyoxylic  acid,  action  of  resorcinol  on,. 

i,4()2. 

 action  of  urethane  on,  i^  3^. 

■  ■       detection  of,  i^  402. 
 preparation  of,  i^  402. 

Gold,  action  of  potassium  cvanide  oxu 

u,  4ie. 

 chloride,  action  of  hydrogen  and 

other  gases  on,  ii,  2115. 

condition  of,  in  quartz  and  calcit<r 

veins,  ii,  3iii. 
 crystalhstttion  of,   in  hexagonal 

forms,  ii,  353. 

—  estimation  of,  in  antimony  and 
bismuth,  ii,  21. 

 estimation,  volumetric,  of,  ii.  431. 

 freezing  )>oints  of  solutions  of,  in 

thallium,  Tkans.,  33. 

 ores,  analysis  of,  ii,  484. 

 of  California,  ii,  354. 

 potential  of,  ii,  374. 
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Oold.    See  also  Auric  and  Aurouit. 
Oold-aluminium-tin     alloji*,  freezing 

poinU  of,  Trans..  74. 
Qold-bismuth  alloys,  E.M.F.  of,  in  r 

voltaic  cell,  Tbaxs.,  1034, 
-Oold-cadmiuni,  ii,  23^ 
Gold-cftflmium-bisniuth  allovs,  freezing 

points  of.  Trans.,  li£L 
<}old<cadniium-lcad  alloys,  freezing 

point  of.  Trans.,  HG,  tiL 
Oold-cadmiuni-th»lliuui  alloys,  freezing 

points  of.  Trans.,  70. 
Oold-lead,  ii,  236. 

Oold'leod  alloys,  E.M.F.  of.  in  a  voltAic 

coll,  Trans.,  103G. 
Gold-silver  alloys,  E.M.F.  of,  in  a  vol- 

toic  cell.  Trans.,  1035. 
<3old-tin  alloys,  E  M.F.  of,  in  a  voltaic 

cell,  Trans.,  1037. 
*'  Grains,"   Brewers',  digestibility  of, 

ii,  3&2. 
Granataldehyde,  [,  154. 
Onuiataiiine,  i^ 
Oranatenine,  i^  1^ 
Gninatoline,  i^  154. 
Orauutouine,  i^  l.'vi-. 
Granatyl  iodide,  i^  IM. 
Orapes,  American,   vitin    and  waxes 

from,  [j  250. 
Oruphite,  enlimation  of,  in  pig  iron, 

ii,  22L 

 obtained  from  various  uietals,  pro- 
perties of,  ii,  41 S. 

Orapliochemical  calculations,  ii,  24& 

OraM,  influence  of  nitrogenous  manures 
on,  ii,  210. 

Ground-subatance  of  connective  tissue, 
ii.  357. 

Ouaiocol  chloracetatc,  i^  24, 

 condensation  of,  with  halogeuated 

fatty  acids,  i^ 

■  picrate,  l  i2£L 
Guinc'olplycollic  acid,  i,  289. 
Oujiiol,  538. 
Guanazole,  u  ilS. 

 and  its  derivatives,  i^  617. 

Ouanidine,  .imido-,  i,  373.  516. 

 and     its  alkyl-Uerivatives, 

i,  373. 

■   compounds  of  sugars  with, 

 triazole-derivatives  from, 

-      condensation  of  ^-diketones  with, 
ILL 

 ethylic  malonate,  i^  Ifil. 

■   oxalate,  164. 

 succinate,  i,  Ififi. 

•  salts,  action  of  ethyl io  succinate 

on,  i^  1^ 

— —  thiooTanate,  aotion  of  ethylic  euc- 
ciuate,  phthulic  aiibydndo  or  bezizile 
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on  in  presence  of  sodium  ethoxide, 
i,lM. 

Guanidine-deriratires  of  bibasic  acids, 

7,  IM. 

/♦Gulost",  behaviour  of,  towards  pure 

yeast  culture?,  i^  487. 
Gum  from  German  yeust,  i^  222. 
Gums,  soluble,  i^  0. 

Oymnocladus  cauadensia,  carbohydr- 
ates of  the  fruit  of,  ii,  11  1. 


Ilasmatin    hydrochloride  and  hydro- 

bromiiic,  i^  31 1. 
Hiematite,    artificial    preparation  of, 

ii,  388. 

Hojmatoxylin,  methylation  of,  L  341. 
Hsemoglobins,  synthe!«is  of,  i^  2it). 
Halogens,   electrolytic    estimation  of, 
ii,  ^ 

 influence  of,  on  the  optical  value 

of  double  bonds,  ii,  L 
Haloid  salts,  system  of,  according  to 

the  theory  of  chemical  /ojrms,  ii,  183. 
Hausmannite,  ii,  QSL 
Heat,  allotropio  changes  of  iron  under 

the  influence  of,  ii,  237. 
—  animal,  sources  of,  ii,  10 i. 

—  development  of,  in  salivary  glands, 
ii,  358. 

 emisson  of,  from  surfaces  of  the 

body,  ii,  143. 

—  -  latent,  of  fusion  of  thallium. 
Trans.,  aiL 

 of  combustion  of  fatty  acids,  i^  224. 

 of  dissociation  in  electrochemical 

theory,  ii,  80. 

 of  formation  of  the  hydrate  of 

nitrous  oxide,  ii,  278. 

 of  fusion  of  some  organic  com- 
pounds, ii,  439. 

■■  upecillc,  of  liquid  sulphurous  an- 
hydride, ii,  439. 

Heat.    See  also  Thermochemistry. 

Heats,  secondary,  of  galvanic  elements, 
ii,  5. 

■       specific,  ratio  of,  in  the  jiaminns, 

ii,  38. 
Heintzite,  ii,  100. 

HelianthuM  annu.s^  composition  of  seeds 
and  etiolated  sprouts  of,  ii,  113.  469. 

Hemp,  compoHition  of  the  f»m!s  and 
etiolated  sprouts  of,  ii,  113,  46?). 

Hemp-seed,  occurrence  of  trigonelline  in, 
ii,  291. 

Henbane-seed  oil,  ii,  364. 

Hepatic  glyoogonesis,  ii,  14iL 

Heptabenzoylruberythric  acid,  Tbavs., 
186. 

Heptamethylene,  i^  205. 
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Heptane^  action  of  nitric  acid  on, 

 oxidation  of,  in  presence  of  pal- 

ladhim  n^Vipxfoa,  ii,  294. 

SHcptoyltoluene,  Pnoc,  1894,  60. 
eptylacetio  acid,  heat  of  combustion 
of,  1,225- 
Heptylcarbaraide,  tertiary,  i,  405. 
Hepty  He  acid,  normal ,  oxidation  of,  i,  491. 
■        chloride,  action  of  aluminium 
chloride  on,  Pboc,  1898,  2QS ;  1894, 
60. 

Heptyli(!    diacetylglycerate,  actire, 

Tbans.,  761. 
Heptylmalonic  acid,  heat  of  combustion 

of,  i.  225- 
Heptyl-/>-toluidine,  Phoc,  1894,  61. 
Herbirora,  asparagine  in  the  nutrition 

of,  ii,  IQfi. 
Hexabenzoylruberythric  acid,  Trans., 

187. 

Hexabcnzoyloroparin,  r,  f)49, 
Hexacetylglucosamidoguanidinc,  i,  315. 
HexacetyUcoparin,  i^  542^ 
HexnliyflroanthraniHc  acid,  i^  ROl , 
Hexahydrobenzene,  i,  176. 
 molecular  volume  and  refraction 

constants  of,  i,  366. 

 thermochemistry  of,  ii.  8L 

nexahydrobcnzo-4-benzylidcne-3 : 4-di- 

pyrazolone,  i^  260. 
Hp^flhvdrobenzo-3  : 4-di pyrazolone, 

Hexahydrobenzoic  acid,  synthesis  of. 

Trans.,  86, 103,  i,  3fi6- 
2*Hexa}iv(lrocvmene,  r-amido-,  i,  4i. 
iroxaliydrohydrocjirbostyril,  42S 
Iloxabydro-a-naphthinoiinc,  i,  027. 
Hexahydroquinolinc,  i^  427. 

 hydrobroTTiido,  hromo-,  427. 

Ilexabvdroquinolylphenvlcarbamide, 

i.427. 

Hexadydroquinolylphenylthiocarb- 
amide,  i,  427. 

Hexahydrasalirvlic  acid,  i,  87.  246,  592. 

Hexabydro-o  toluic  acidn,  i,  2  11. 

Hcxaliydro'T^-toluic  ncid,  i,  82. 

 —  bromo-,  i,  87,  522. 

Ilexainethylenamine,  i,  164.  175. 

 and  its  derivatives,  i,  175. 

 compounds    of,    with  hydrogen 

bismut  h oiodide,  i,  164. 

Hexamethylene,  i,  176. 

 bromo-  and  iodo-,  i,  175. 

 io  diamido-,  i,  177.~ 

 />-dibromo.,  stereoisomeric  modi- 
fications of,  i,  174. 

 ^-diiodo-,  stereoisomeric  forms  of, 

 glycol.  Trans.,  598- 

 dietbylic  ether,  i,  158. 

Ilexamethylenccarboxylic  acid,  synthe- 
sis of,  Trans.,  86,  102. 
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Hexamcthylenediamine  nitrite,  L  410. 
Hexamethylenedipyrazolone,  L  577. 

Hexamctbyleneoiindole.  i,  428. 
Hcxamcthylcuctctramme,  constitntion 
of,  1,64. 

Hexamethvlenic  dibroraide,  Trans..  591. 

599,  i.  119.  15fl. 
 action  of,  on  ethylic  sodio- 

malonate,  Trans.,  591,  599' 
—  action  of  sodium  on,  Tbafs., 

591.  590. 

 diiodide,  i,  119. 

 ■  diphenylic  ether,  i,  119. 

Hexamethyltrimethylenetrisulphone, 

LM4. 

Hexane,  action  of  nitric  acid  on,  i, 

 bromonttro-,  L  205. 

 molecular  volume  and  refraction 

constants  of,  i,  366. 

 nitro-,  ij,  2CU). 

Hexitols,  two  new,  i,  395. 

Hexose  from  the  oxidation  of  glycerol, 

1,104. 

Hcxylallylfarbinol.  .'j03. 
Hexyleue,  molecular  volume  and  refrac- 
tion constants  of,  i,  3fifi* 

 nitrosochloride,  Tbans.,  326 

Hippuroflnvin .  i,  o/L 
Homoucetopiperone,  i,  51. 
Homocatecnol,  action  of  halogens  on, 

i,  36& 

 tribromo-,  i.  368. 

 tricliloro-,  MS. 

Homologous  compounds,  calculation  of 

the  boiling  points  of,  Trans.,  193. 

725. 

Homologous  scries  of  carbon  compounds, 
critical  pressures  in.  ii,  82- 

Honey,  detection  of  glucose  and  cane 
sugar  in,  ii,  164, 

Honey-dew,  composition  of,  ii,  469. 

 influence  of,  on  the  composi- 
tion of  honey,  ii,  469. 

Hops,  functions  of,  in  the  dry  hopping 
of  beer,  ii,  205. 

Hornblende,  analyses  of,  ii,  4n0, 

 from  Durbach,  ii,  460. 

Horse,  change  of  substance  in,  ii,  196. 

 intestinal  gases  of  the,  ii,  190. 

Horse-flesh,  detection  of,  ii,  33fL 

Hubl's  iodine  absorption  process,  ii,  24. 

 solution,    stable    form  of, 

ii,  ^ 

Human  tissues,  sulphur  in,  ii,  5S. 
Humic  acid,    natural  occurrence  of. 
ii,452. 

Humite,  chemicnl  compo!«ition  of,  ii,  24L 

 free  from  lluoriue,  ii,  4oO. 

Humus,  modification  of  Grandeau's 

method  for  the  estimation  of,  ii,  264. 
Hydracetylacetone,  magnetic  rotation 

of,  Trans.,  819,  825. 
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Hydrocotylacetone,  refi'setivc  iinrl  dis- 
persive* power  of,  TuANs.,  820.  828. 

Hydrastic  acid,  constitution  of,  k  WW. 

Hjdnutine,  i,  60,  aSSL 

—  constitution  of,  i^  •'^00- 

Hjfdrastii  canadensis^  u  tliird  nlkaloYd 
from  the  root  of,  470. 

Hvdmstolactone,  i^  380. 

Hydrastoaic  acid,  i,  380. 
■  oxime,  L  332* 

Ilvdrated  and  anhydrous  compounds, 
physical  properties  of,  ii,  34(;. 

Hydmziacetie  acid,    32 1 

Hvdruzidcs  of  carbonic  and  thiomrbonic 

ttCtd:*,  [. 

Hydiuzidoact'tal,  ij  IGD. 
Hydra2idoacet4ildehyde,     1C9,  584. 
Hydrazine,   action    uf    cynnogen  on, 

*i.  m 

 hydrate, action  of  picrvlic  chloride 

on,  i,  372. 

——   preparation  of.  i^  34ft. 

 maleate.  ij  348. 

 physiological  action  of,  ii,  304. 

 picrate,  i^  213* 

Hydrazinebcnzoic  acids,  isnlistituted, 
action  of  thionyl  chloride  on,  i^  nOG. 

Ilydrazinodicarbonamidc,  lfi<i 

Hydrazines,  primary,  uud  oiirlwn  bisul- 
phide, reaction  between,  i,  U2i. 

 tertiary  and  tiuatcrnarv  aromatic, 

i^2ai. 

Hvdmzodicarhonthioallvlamidc,  i, 
Hydrazailuarbunthioumidc,  i^  1'7. 
nvdrazodioarbonthiophenvlauiide, 

Hydrazomethyltriftzole,  l 

HvdrazoncK,  Iiydn)gen  cyanide  as  a  re- 
agent for,  i^  413. 

Hvdrindene,  action  of  bromine  on, 
Trans., 

 and  some  of  if;*  di*rivativcs,  syn- 
thesis of,  Trans..  22s. 

 ethyl  ketone,  Tiun>.,  2fia. 

 ^  ketoximc.  Than.*?.,  2LL 

 methyl  ketone,  Tkans.,  140. 

 'ketoximr.  Tuaxs.,  241. 

 phenyl  ketone.  Trass.,  24.">. 

 preparation  of.  Trans.,  24S. 

Hydrindencarboxylamide,  Tkax:?.,  13(>. 

Hydrindenecarboxvlic  acid,  Tkans., 
233. 

 tctrabromo-,  TitANS.,  237. 

 anilido,  Tran^.,  13i;. 

 chloride,  Trans.,  2^ 

Hydrindene<licarboxy)i<*  acid,  prejxira- 

*tion  of,  Tbani».,  2ii2. 
Hydrindeneethylcurbinol,  Tbw.s.,  244. 
Ilydrindcncethylcarbiriyl  nrotate, 

Trans.,  2iiL 
1  ly drindenemeth v Icnrbi no! ,  T  n a N8 . , 

242. 


i  Hvdrindcncmothylcarbinvl  acetate, 

TKAN8.,  143. 
a-Hydrindone  and  its  dcrivatires, 

Trans.,  480. 

 brom-.  Trans.,  5()0. 

 condensation  products  of.  Trans., 

 dibrom-,  Trans.,  501 . 

 dichlor-,  Tranh.,  .">03. 

 formation    of    the  liydrocarbon 

truxcne  from,  Trans.,  269.'  278. 

 isonitroso-,  Trans.,  402. 

 nitro-.  Trans.,  4i>r». 

 preparation  of,  from  phenylpro- 

pionic  cltloride.  Trans.,  484. 

 pn^iHTtics  of,  Trans.,  488. 

HydnndonehTdrnzone,  Trans.,  493. 
a-Hydriudoneoxime,  Trans.,  4S9. 
 couTcrsion   of,  into  hydrocarbo- 

styril,  Trans.,  490. 
flydriodic  acid,  action  of  ferrous  8alt« 

on,  ii,  140. 

 See  also  Hydrogen  iodide. 

Hydrobcnzamide,  physiological  action 

of,  ii,  4C7. 
Hydrobromic    acid.     See  Hydrogen 

bromide. 

Hydrocalcite  from  Wolmsdorf,  ii,  23^ 
ci*-Hydro<\»niphene,  i^  421. 
c»*/ra<**-JIydrocaraphenc,  421. 
Hydrocarbon,  CsHis,  from  santonic  acid. 

Hydrocarbon,  C;oH|8,  from  mcnthonyl- 

amine,  i^  33iL 
Hydrocarbon,  Cj^H^,  from  galbaresino- 

tannol,  i^  423. 
Hydrocarbons, aromatic  action  of  nitric 

acid  on,  i,  277. 

 action  of  sulphuryl  chloride 

I      on,  i,  m. 

 brominuted  unsaturated,  oxidation 

of,  i^  3.''i4- 

 bromination  and  chlorination  of, 

 oolounxl,  Proc,  1893.  2LJ1L 

 gaseous,  oxidation  of,  ii,  2'.)3. 

 relations  of  food  to  the  elimination 

of,  ii,  301. 

 new  class  of,  433. 

 saturated,  action  of  nitric  acid  on, 

i,2GiL 

Hydrocarbostyril,  conrersion  of  !a-hy- 

drinilonoximo  into,  Proc,  1803,  240. 
Hydrochloric  acid,  detection  of,  ii,  30fi. 
 electrolysis  of,  as  a  lecture 

experiment,  ii,  232. 
 influence  of,   on  iutcstinftl 

putrefaction,  ii,  322. 
 influence  of  tlie  ammonia  in 

the  stomach  on  the  estimation  of  the, 

ii. 

 See  also  Hydrogen  chloride. 
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Hydrocliolesterylene,  i,  226. 
Hydrocinchonine,  i,  il2Q. 
HydroootoTj,  L  4£L 

Ilydrofranklinite    and  cbalcophanitc, 

identity  of,  ii,  i^S. 
Hydrogen,  absorption  and  elimination 

of,  ii,  102- 
 absorption  of,  by  water  and  aqueous 

solutions,  ii,  245< 
 and  cblorine,  influenee  of  moisture 

on  the  interaction  of,  Traks.,  612. 

-  ■  ■   volume  changes  during  the 

interaction  of,  ii,  412, 

•        and  oxygen,  ratio  of  the  atomic 
weigbts  of,  ii,  277. 

■   temperature  of  explosion  of 

mixtures  of,  ii,  LL 

■  and  selenium,  combination  of,  in  a 
yesael  not  uniformly  heated,  ii,  135. 

■  — -  influence  of  pressure  on  tbe 
combination  of,  ii,  4i7. 

 atomic  weight  of,  ii,  3fL 

 bromide,  ii,  232. 

 detection  of,  ii,  423. 

 carbon  and  nitrogen,  simultaneous 

estimation  of,  ii,  2^L. 
  chloride,  action  of,  on  ntliylic 

alcohol  as  a  time  reaction,  ii,  133L 
 and  ammonia,  influence  of 

moisture    on  the    combination  of. 

Trans.,  QIA. 

-   and  potassium  chlorate,  inter- 
action of,  PROC,  1893,  2LL 

 freezing  points  of  solutions 

of,  Tbaks.,  3(58. 
    magnetic  rotation  of,  in 

rariouB  solvents.  Trans.,  2SL 

■  See  also  Hydrochloric  acid. 

■  critical  pressure  of,  ii,  82- 

 cyanide,  dissociation  constant  of, 

ii,  132. 

 effect  of,  on  different  insect*, 

ii,  212, 

 estimation  of,  ii,  165. 

 estimation  of,  in  cherry-laurel 

water,  ii,  165. 
 fluoride,  decomposition  of  barium 

sulphate  by,  ii,  21^ 

—  rate  of  etherification  of,  i^  103* 

 iodide,  decomposition  of,  by  heat, 

ii,  12. 

 hydrates  of,  ii,  LL 

 interaction   of,  with  ferric 

chloride,  ii,  191. 

 See  also  Hydriodic  acid. 

 molecule,  heat  of  dissociation  of, 

ii,  aa 

— —  oxidation  of,  ii,  293. 

 oxidation  of,  in  presence  of  palla- 
dium asbestos,  ii,  223. 

  peroxide,   decomposition   of,  by 

ceUfl,  ii,  2i. 


Hydrogen  peroxide,  formation  of,  from 
oxalic  acid,  under  the  conjoint  action 
of  light  and  oxygen,  Traxs,.  153. 

 in  the  atmosphere,  ii,  88,  277^ 

aiL 

 source  of,  ii,  18ti. 

 molecular  weight  of,  ii,  S&. 

 preparation  of,  ii,  Iflfi. 

 reactions  for,  ii,  fifi. 

 separation  of  metals  in  alka- 
line solution  by,  ii,  32^  IL, 

  phosphide,  rate  of  oxidation  of, 

ii,  11- 

 potential  of,  ii,  313, 

j   —  presence  of,  in  the  residual  nitro- 

I      gen  from  blood,  ii,  4fwt 

I       —  sulphide  apparatus,  ii,  134. 

1   test  for,  ii,  29ljL 

Hydrogenation  of  closed  chains,  ii,  80. 

Hydroisaphenic  acid,  2iL 
'  Hydrolysis  of  methylic  acctnt«  by  water, 
'      velocity  of,  ii,  202. 
!   of  salts,  ii,  328. 

 of  weak  acids  and  bases,  ii,  271. 

 velocity  of,  in  .tome  ethereal  salt«, 

ii,  271^  m 

Hydronaphthinolines,  i^  626. 
Hydropliosphocyanic  acid,  i^  311. 
Hydroquinoketopyridine,  Trans.,  830. 
Hydroquinoline,  attempts  to  prepare 
ontically  active  modification  of,  ij  213. 
Hyaroquinoline-derivatives,  synthesis 

of,  L  m. 

,  Hydroxamic  acids,  formation  of,  from 

ethereal  salts,  i^  274. 
Hydroxides,  carbonates,  and  bicarbon- 

ates,  volumetric  separation  of,  ii,  4-78. 
 metallic,  solvent  action  of  tartrates 

on,  ii,  2.54. 
«i-Hydroxyttcetophenone,  i^  521. 
Hvdroxy-acids,  aromatic,  etherification 

of,  i,  iiilL 

 mono-  and  bi-basic,  i^  513. 

Hydroxy-alcohols,  aromatic,  synthoaU 

of,  i,  52L 
1 :  4^-HydroTyaniidodipheny],  L  597. 
Hydroxyanthracenc,  amido-,  i|  120. 

 nitroso-,  i,  420. 

m-Hydroxyanthraquinone-/3-carboxyIiu 

acid.  Trans.,  846. 
Hydroxyanthraquinones,  i^  532. 
m-Hydroxybenzaldehyde,  /3-trithio-, 

i,  12a 

;)-Hydroxybcnialdehyde,  /3-trithio-, 

L12iL 

Hydroxybenzaldehydes,  condensation 
of,  with  benzylaniine.  Trans.,  122- 

o-  and  /J-Hydroxybenialdeliydes,  con- 
densation products  of,  with  quin- 
aldine,  i,  553. 

Hydroxybenzene,  3  :  5-diamido-,  L  22- 

^-Hydroxybenzethylenequinoline,  554. 
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«i-Hydroxybenzoic  acid,  reduction  of, 

o-llTdroxybenzylic  alcohol,  i^  577. 
 action    of    ammonia  and 

primary  amincM  on,  i^  45Q» 
^-Hydroxybenxylic  alcohol,  i,  577. 
o-HTdroxybcnrvlideuebenzylaminc, 

Trans.,  las  ' 
p- Hydroxy  benzyl  idenebcnzy  lam  ine, 

Tbaxs.*  1112- 
o-IIydroxybonzylidcnedicyanacetimide, 

i,489. 

a- II vtlroxy butyric  acid,  i,  496. 

■  electrolysis  of    the  sodium 

wilt  of,  L  228. 
/9- Hydroxy  butyric  acid,  electrolysis  of 

the  sodium  salt  of,  i^  22iL 
a-Hydroxybutyric  ncids,  derivatives  of 

the  two,  i,  ^QiL 

 anilide,  [.  41H>. 

 a-naphthalide,  i,  iOd. 

—  /S-naphthalide,  jj^iifi. 
■      o-toluidide,  40G. 

 ;)-toluidi(lc,  4!Hi. 

HydroxTcamphocarbamic  acid,  i^  202. 
c-Hydroxycaproic  acid,  derivatives  of, 

o-nydroxy-i-chlorociunamenc.  i^  130. 
Hyclroxvchloromcthoxyphthalic  an- 

Iiydrido,  i,  247. 
4-Hydroxy-3-chloro(^uinoline,  i^  aSi. 
Uydroxycinnamic  acid,  amido*,  i^  504. 
in-HydroxycocaVne,  L  557. 
Hydroxy -</  cocame,  i^  ioS. 
Hydroiydiatcrpcnylic  ucid.  i^  3(il . 
a-llvdroxvdibcnzyl-o-dicarboxylic  acid, 

«•  Uy  droxyd  i  benzy  1  •  o-o- tricarboxy  lamic 

acid,  lactone  of,  i,  t'ttKt. 
a-Uydroxydibcnzyltricarboxylic     acid,  ) 

lactone  of,  i^  fi04. 
a-Hydroxydibenzyltricarboxylimide, 

lactone  of,  ij  fi<)4. 
nvdroxydimethoxy-S-uicthylcoumarin, 

Hydroxydinitrophenylic  isocvaiiate, 

i,im 

•-Hydroxydiphcnyhunine,  i.  511. 
f»a-llydrozyethyl-a-bromcthylbenzeno, 
590. 

j>  -Hyd  roxyethy  Itetral  ly  droipi  i  nol  i  no, 
i.  554. 

2-U3droxyhexahydrocvniene.  i^  44^  45. 
Uydroxyhexaracthylenc  and  it.s  deriva- 
tives, i.  175. 

 platinochloride,  amido-,  i^  410. 

a-HTdroxvliexamethylenecarboxvIic 

•  •  •  • 

acid,  ij  366. 
•o-Hydroxy homophthalic  acid,  lactone  cf , 
i^  390. 

^•Hydroxy-o-hydrocinnamocarboxjlic 
acid,  lactone  of  a-chlorobromo-,  ij  '>90. 
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jS-Hydroxy-o-hydrocinnamocarboxylic 
acid,  lactone  of  o-dichloro-,  i,  1H9. 
Hydroxyhydrolapachol,  brom-,  Tbaks., 

 hydroxiroe,  Traxs.,  722. 

Hydro xyisoamylacetic  acid,  i^  563. 
a-Hydroxyisobutyric  acid,  electrolysis 
of  the  sodium  salt  of,  ij  228. 

 anilide,  i^  497. 

 a-naphthulidc,  i^  497. 

 /3-naphthalide,  i^  407. 

 «-toluididc,  i^  407. 

Hydroxyketones,  aromatic,  synthesis  of, 

Hydroxylaminc,  action  of  methylic 
'iodide  on,  Pboc,  1894,  13S. 

 and  its  hoaiologue«>,  h 

 properties  and  constitu* 

tion  of,  I,  9^  2;d4. 

 com|>ouud!»  of,  with  metallic  car- 
bonates, ii,  4^ 

-  compounds  of,  with  metallic  salts, 
ii,  ISL 

 constitution  of  the  amido-deriva- 

tives  of,  ij  127. 
 decomposition  of,  by  sodium  hydr- 
oxide, ii,  1S7. 
 hydrochloride  and  sodium  nitrate, 

the  action  between,  ii,  13fL 

 oxidation  of,  ii,  LL 

 preparation  of,  ii,  278,  SKL 

 reaction  for,  ii, 

 stability  and  jjroperties  of,  ii,  278. 

Hydroxylaminet«,  substituted,  i,  9j  224. 
— —  formation  of,  by  the  redui- 

tion  of  aliphatic  nitro-compoundr, 

Phoc.,  1894,  139. 
Hydroxyloxuinic  acid,  i,  358. 
1:2:  4-Hydroxym.»thoxyallylbenzylic 

alcohol,  577. 
5  :  4^-  H  vd  roxymet'ioxyxanthone,  L  534. 
1 :  2-U3droxvmeLhvlbeuzyiic  alcohol, 

b57L 

1 :  3-Hvdroxymethylbenzylic  alcjhol, 

1 : 4- Hydroxy methylbenzy lie  alcohol, 
i,57L 

Hvdroxymethyleneacetor.o,    action  of 

phenylliydmxine  on,  345. 
Hydroxymethyleneacetylacetone,  i^  C6. 
1:5:  2  Hydroxvmcthylprop3 Ibcnzylic 

alcohol,  ij  577. 
Hydroxymethylpvromucic  acid,  i,  SI.". 
1 : 3-Hy(lio\y!nrthvl<iuiiiuline,4  umido-, 

•  w   

1.  .Ah). 

y- Tl\  d  ro  xy  -  a-  met  h  y  1  -  M  •  tol  uq  uinol  i  ne  - 
/S-carboxylic  acid,  i^  25iL 

^-Hvdroxy-o-naphthaquinone,  conden- 
sation of  aldehydes  with.  Trans.,  76. 

Hydroxynaphthaquinoneimidobeuzoic 
acid,  i,  532. 

2  : 3-Hydrosynaphthoic  acid,  ij,  9L 
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2  :  3-IIydroxynaphthoic  acid,  bronio- 
and  cliloro-dorivativcs  of,  i,  GQa* 

-«  nitroso-,  2(1. 

/8-Hydroxynaphthoic  acid  (m.  p.  210"), 
i,  fi(l5. 

Hydroxynioolinic  acid,  nitro-,  ^  3S2a 

0-  Hjdroxy  nicotinic    acid,    action  of 
nascent  hydrogen  on,  i^  343. 

/8-Hydroxynonic  acid,  r,  503. 
Hydroxyphcnoxuzonc,  cldoro-,  5l» 
nydroxy-/3-phenylcomnarin,  i^  iiH. 
7>-HYdroxyphenyl-3 : 5-dimethylpyr- 

azolc,  is  'dA^ 
Hydroxyphenylmoconin,  i^  SQL 
trt-HydroxypUenylmethylcarbinol, 

L  521. 

p-Hydroxyphenylmotbylplienylpyra- 

zole,  i^  346. 
Hydroxyphcnylphtlialide,  i^  6QQ. 
4^'P-nydroxTphenylquinaldinic  acid, 

1,  3JJ:. 

4' •/< - 1 1  y (I  r ox  T \)h cnylq iiinol i ii c,  i^  3M. 
Hydroxyplienyltriazole,  52. 
Hydroxypropylamidobenzylic  alcohol, 

chloro-,  ij  3G9. 
•y-Hydroxyquinaldinc-)9-carboxylic  acid, 

synthesis  of,  i^  253. 
/j-lfydroiyquinol,  trichloro-, 233. 

1-  Hydroxyquinoline,  4-aniido-,  i^  5()5. 
4-HydroxyquinoUne,  1-amido-,  i^  505. 
o-Hydroxy-/)-quinonc,  trichloro-,  23'^. 

f - II  y d r ( ) X y •  Q •  q u i n one ,  trichloro-,  2IiIL 
lyJroxysebacic  acid,  l  352. 
Hydroxyterpenylic  acid,  i^  361. 

 dilactono  of,  3li2. 

Hydroxytetramethylene,  Trans.,  960. 

 action  of  bromine  on,  Tbaxb.,  961. 

Hydroxyurcthano,  i^  364. 

2-  Hydroxyxanthone,  dibromo-,  i,  534. 

3-  Hydroxyxanthone,  dibromo-,  L,  •'^3 1. 

4-  Hydroxyxanthone,  dibromo-,  i^  5^4. 

5-  Uydroxyxanthone,  dibromo-,  r,  534. 
Hyoscine,  identity  of,  with  scopolamine, 

L  153. 

Hyponitritcs,  Pnoc,  1893,  22SL 

 preparation  of,  Pboc,  1893,  210. 

Hyponitrous  acid,  ii,  13. 

 formation  of,  ii,  136. 

Hypophosphoric  acid,  potassium  double 

salts  of,  ii,  279. 
Hyposulphites,  estimation  of,  ii,  479. 
Hypoxanthine,  bromo-,  i^  213- 
— —  constitution  of,  l  213. 
■       deriTatires  of,  212. 


L 

Ichthyol,  influence  of,  on  metabolism, 
ii,  245. 

Itex   paragvayemtia,  chemical  confti* 
tuents  of,  ii,  327. 


Imides,  acid,  action  of  hydrazine  hydrate 
on,  ij  2S5. 

Imido-ethers,  action  of  hydrazine  on, 
)j  385. 

Inanition,   effects  of,  on  respiratoir 

exchange,  ii,  1D2. 
Indamine  from  amidodimethylaniline 

and  diethylamidophenol,  i^  303. 
Indene  and   some  of  its  derivatircs, 

synthesis  of,  Traxs.,  22iL 
— brom-,  Trans.,  253. 
 preparation  of,  from  hydrindenc- 

cariioxvlic  acid,  Trans.,  246. 

 refraction  constants  of,  L  52Q. 

Indonecarboxylic  acid.  Trans.,  138. 
Indican,  occurrence  and  detection  of,  in 

plants,  ii,  113. 
Indicator,  phenolphthalein  as  an,  ii,  28. 
Indicators  for  titrations  with  standard 

sulphide  solutions,  ii.  US. 
Indigo,  estimation  of  indigotin  in, 

ii,  169, 3QQ. 
  formation  of,  from  dianilidoauc- 

cinic  ocid,  i^  466. 
Indigotin,  estimation  of,  in  indigo, 

ii,  169,  300. 
Indium  oxide,  behaviour  of,  at  high 

temperatures,  Trans.,  314. 
Indole,  conversion  of   pyrrol inc  into, 

L252. 

Indole-derivatives,  i,  475. 
Indoles,  conversion  of,  into  quinolines, 
L  26. 

 reaction  of,  ii,  122. 

 reduced,  oxidation  of,  i^  293. 

Indoxazen  group,  i,  32. 
Indoxa/.encs,  ij  412» 

Inorganic  compounds,  constitution  of, 

ii,4QL 

Insects,  effect  of  hydrogen  cyanide  on, 
ii,21L 

Intestinal  gases  of  the  horse,  ii,  197. 
Intestine,  putrefaction  of  [)roteid  in 

the,  ii,  392. 
Intravascular  coagulation  and  nacleo- 

albumins,  ii,  463. 
Invertase  in  bananas,  ii,  2Q5. 
lodates,  detection  of,  in  alkali  iodides, 

ii,  252. 

 effect  of  heat  on,  Trans.,  802. 

 Tolumetric  estimation  of,  ii,  474. 

Iodic  acid,  action  of  reducing  agents  on^ 
•  ii,  444L 

 detection  of,  in  nitric  acid, 

ii,22. 

 volumetric  estimation  of.ii.474. 

Iodides,  action  of  ferric  salts  on,  ii,  140. 
■■      of  the  alkalis,  detection  of  iodutc» 

in,  ii,  252. 
Iodine,  action  of  alkalis  on,  ii,  475. 

 action  of  sodium  peroxide  on,  ii,  41 7. 

 atomic  weight  of,  ii,  276,  3LL 
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Iodine,  causp  of  the  (lifTcrcut  coloura  of 
solutions  of,  ii,  Ha. 

•  clilorine  and  bromine,  detection 
of,  in  the  same  mixture,  ii,  06. 

 condition  of,  in  solution,  ii,  iio. 

 detection  of  bromine  in,  ii,  42 M. 

 detection  of,  in  urine,  ii,  42'J. 

 ■  estimation,  electrolytic,  of,  ii,  426. 

 estimation  of,  ii, 

 estimation  of,  in  presence  of  chlo- 
rine and  bromine,  ii,  2.')1. 

 estimation,  volumetric,  of,  ii,  473. 

 microchcmical  examination  for, 

ii,  152. 

 molecular  freight  of,  in  solution, 

ii,  445. 

  separation  of,  from  bromine  or 

chlorine,  ii,  427j,  128. 
 solubiiitj  of,  in  carbon  bisidphide, 

ii,  377. 

—  solution,  Hiibrt  stable  form  of, 

ii,  4aa 

lodochlorides,  preparation  of,  i^  117. 

lodometrr,  ii,  475. 

lodonium-bases,     242,  461. 

lotloso-com  pounds,  I^AIS. 

 stabilitv  of,  at  ortlinary  tcm-  ' 

peraturos,  i^  447. 
lodoxy-compounds,  i,  415. 
lonegcnenlido,  i,  S2. 
lonegenedicarboxylic  acid,  i^  82. 

 anhydride,  l  ^ 

lonegenonetricarboxylic  acid,  i^  S3* 
loneno.    H2,  Sii 
longenogonic  acid,  i^  82. 
lonircgenetricarboxylic  acid,  i^  81. 

anhydride,  i^  81. 
lonone,  i!  82^  S3. 
Ions,  colour  of  the,  ii,  8. 
 hypotlicsis  of  the  coloration  of  the, 

ii.  22fL 

 present  in  a  liquid  and  fluorescence, 

connection  between,  ii,  338. 

  stochiometrr  of,  ii,  22lL 

 Telocity  of,  li.  70, 

Ipecacuanha,  i^  155. 

  root,  estimation  of  emetine  in, 

ii,  263. 

Tn'genonedicarboxylic  acid,  i^  81. 
IregenonetriearboiTlic  acid,  i^  81. 
Irene,  i,  81,  sa. 
Iretol,  ij  48. 

 sodionitroso-,  i,  49. 

Iridic  acid,  i,  48. 

Iridin,  constitution  of,  i^  20. 

 potassium  and  sodium  derivatires 

of,  i^  ML 

'       the  glucoside  of  tiolet  roots,  i^  42, 

Iridium-lcad,  ii, 

Iridol,  ij  48. 

Irigenin,  i,  47. 

 constitution  of,  SiL 


In'g Jtoreniina,  glucoside  of,  i,  47. 
Tris  root,  fragrant  principle  of,  i,  80. 
Iron,  absorption  of,  in  the  organism, 
ii,  244. 

— —  allotropic  changes  of,  ii,  319. 
 allotropic  changes  of,  under  tho 

influence  of  heat,  ii,  237. 

 an  early  Scottish,  Trans.,  744. 

 and  carbon,  chemical  relations  of, 

Tbans.,  788. 

 carbide,  FeC,  ii,  452. 

 chromium  carbides,  ii,  452. 

  containing  arsenic,  estimation  of 

phosphorus  in,  ii, 
  containing  »ilicon,  estimation  of 

])hos])horu8  in,  ii,  20. 
 effect  of  platinum  on  the  titration 

of  iron  by  aichromate,  ii, 
  estimation,    colon  metric,  of, 

ii,  21iL 

 estimation,  colorimctric,  of  minute 

quantities  of,  ii,  481. 

 ■  estimation,  electrolytic,  of,  ii,  481. 

 estimation    of    aluminium  autl 

silicon  in,  ii, 

  estimation  of,  in  mineral  phos- 
phates, ii,  34,  02. 

 estimation  of  sulphur  in,  ii,  S2» 

 ferrous,  estimation  of,  in  silicates, 

ii,  482. 

—  influence  of,  on  barley,  ii,  157. 

 maltosate,  l  221^ 

 molecular  changes  of,  aceonipany- 

ing  the  tempering  of  steel,  ii,  420. 

 nitride,  ii,  ^ 

 uitro-,  ii,  liiL 

  ore  de]x>sits  in  North  Sweden 

ii,  101. 

  ores,  estimation   of  arsenic  and 

phosphorus  in,  ii,  30. 
    titaniferous,  estimation  of 

phosphorus  in,  ii,  2i2^ 
  pig-,  estimation  of  graphite  in, 

ii,22L 

 phosphide  and  its  analytical  pro- 
perties, ii,  400. 

    separation  of,   from  iron 

phosphate,  ii, 

'       potential  of.  ii,  374. 

 pyrites,  action  of  potassium  cyan- 
ide on,  ii,  417. 

— —  nickeliferous,  from  Sudbury, 

Ontario,  ii,  321. 

'  separation  of  chromium  froni, 
ii,  421L 

 separation  of  copper  from,  ii,  3it 

  separation  of  mercury  from,  by 

electrolysis,  ii,  399. 
— —  scpnnition  of  nickel  from,  ii,  3^ 
■       separation  of  titanium  from, 

ii.  401. 

 separation  of  zinc  from,  ii, 

41-3 
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Iron,  spectrum  of  electroljtic,  ii,  173. 
— —  Bucrate,  L  221. 

 Sec  also  Ferrous  and  Ferric. 

Tron-mckel  aUojp,  ii,  2&1L 
Iron-tung8t«n  alioj,  ii,  4^2, 
Irene,  i^  80,  83. 
Ironeoxime,  i^  ti£L 
Ironephenjlhydrazone,  SO. 
Isaconitine,  2S^ 

 action  of  heat  on,  Traits.,  ISl. 

— —  and    picraconitinc,    identity  of, 

Thans.,  176. 
■       conversion    of    aconitino  into, 

Trans.,  2ML 
Isaphenic  acid,  22. 
Isoam^Iadenine,  i,  212. 
Isoanivlliydroxyacetic  acid,  ^  5fi3. 
Jsoaniylhypoxanthiue,  i.  212. 
IsoHmjlideneacetone,  i,  ;iiL 
Isoapioledinitrosoperoxide,  oxidation  of, 

1.26. 
laobomeol,  i,  2Q2L 

—'  bromal  and  chloral  derivatives  of, 
i,  20 1. 

Isobornylic  acetate,  i^  2Mi. 

—  formate,  i^  204^ 
iHobornylphenylurethane,  i^  2(M. 
Isobutane,  oxidation  of,  in  presence  of 

palladium  asbestos,  ii,  2P4. 
Tsobutanilide.  a-chlor-,  i^  497. 
Isobutenylphenylamidine,  i.  182. 
Isobutylacetic  aciil,  heat  of  combustion 

of,  i,  22JL 
lAobutjlallylcarbinol,  L  £iii3. 
Isobutylcinchonine  hydrobromide, 

i,  629. 

Isobutylene,  beliaviour  of,  with  8ulphu< 
ric  acid,  L  2ii3. 

— —  oxidation  of,  in  presence  of  palla- 
dium asbestos,  ii,  2QJti 

Isobutylenic  bromide,  action  of,  on  tri- 
methylamine,  i^  271. 

Jsobutylic  alcohol,  chlorination  of, 
i,  4^*4. 

-  oxide,  dichlor-,  i^  48 i. 

 picolinate,  i^  472. 

iMbutyltrimethylaramonium  bromide, 

derivatives  of,  i,  271. 
Jsobutyraldoxime,  action  of  phosphorus 

pentachloride  on,  Trans.,  226. 
^-Isobutyryl'/B-methylvaleric  acid,  ij  469. 
a-Isobutyrylphenylhydrazide,  i^  612. 
fl-I»obutyrylpbenylliydraxide,  i^  513^ 
Isobutyrjl-O'toluidide,  i^  514. 

 a-chlor-,  i,  497. 

I8obutyrvl-f»-toluidide,  i^  514. 
Isocampnanic    acid,    constitution  of, 

Isocamphoric  acid,  attempts  to  bromi- 

nate,  i,  615. 
Isocaproic  acid,  and  the  solubilities  of 


its  calcium,  barium,  and  silver  salts, 

Laia. 

Isocarrole,  i,  29S. 
Isocarvone,     45,  538. 
Isocarvoxime,  i,  537. 
Isochrvsofluorene,  i,  336. 
Isoconiine,     213,  307. 

 platinochloride,  crystalline  form  of, 

1,202. 

Isocoumarin  and  its  dibromide,  i^  1^2. 

 synthesis  of,  laSL 

Isocrotonic  acid,  action  of  nitrosyl  chlo- 
ride on,  Traxs.,  328. 
Isocrotvltrimethylammonium  bromide, 

Isocyanides,  aromatic,  additive  products 

of,  i,  406 
Isocyanogen  oxide,  i^  62. 

 tetrabromide,  i^  fil. 

Isodesmotroposantonin,  i^  52^  2Qfi. 
l!«ode8motropo«intoninic  acid,  i^  206. 
IsotlesmotroposantonouB  acid,  i^  &2. 
Isodiazo-compounds,  i^  323. 

  — —  constitution  of,  i^  453.  580. 

 nitroeamines,  and  diaxo-acids, 

relationships  between,  i^  369. 
a-Isodiazonaphthalene,  i,  2dfi. 
^-I»odiazonnphthaIene,  i^  29.'>. 
Isodipyridine,  i,  623SL 
/S-Isoduronitrile,  and   its  amido-  and 

nitro-derivatives,  i,  22S. 
Isodunlic  acid,   nitro-  and  dinitro-, 

L27k 
Isoeugcnol,  i^  578. 

 conversion  of  eugi'nol  into,  i,  579. 

Isoeugenolacetophenone,  i^  ')7H. 
Isoeuxanthone  methyl  ether,  QiL 

 tetrabromo-,  53a. 

Isogoranic  acid,  i,  85. 
Isogeraniolcne,  i^  SiL 
Isogeranionitrile,  i,  8^ 
Isomalic  acid,  i,  497. 
Isomaltose,  (L 

Isomerides  of  a  carbon  compound,  pos- 
sible number  of,  i,  433 

Isomerism,  dynamic,  i^  43 

 peculiar  cases  of,  i^  122. 

Iso-a-methylglutaconamide,  i^  3i3. 

Iso-a-methylglutaconic  acid,  i^  3i3. 

Isomorphism,  ii,  85,  348,  4LL 

Isomorphous  mixtures  of  double  car- 
bonates, fusibility  of,  ii,  179,  223. 

Isonitramines,  i^  4QQ. 

Isopipecoline,  306. 

Isopropylbenzene,  action  of  sulphuryl 
chloride  on,  i^  133. 

Isopropylbenzenesulphone,  i.  13.3. 

J) •  I  Hoprop y  1  ben z y  1  py r id i n p ,  i^  5."il. 

Ieos»propylene,  «-bromo-,  refractive 
power  of,  ii,  L 

Isopropyleneamidophthalimide,  i^  2S5. 


d  by  Google 


IXDEX  OF 

Isopropylic  bromide,  ratio  of  the  sjiccific 
heats  of,  ii,  3^. 

■  cliloride,  ratio  of  tlio  specific  heats 
of,  ii,  3& 

Isopropjlmalonic  acid,  i^  22iL 
IsopropTlphonyltriazoleoarbozjlainide, 
L  Mi 

Isop roprl plienyltriazoleca rbox jlic  acid, 

ij  513'. 

Isopropylsuecinic  acid,  sulpho-,  i^  42. 
I»opym/.oloiie,  i^  47ti. 
Iflopjmzulonecarboxylic  acid,  i^  476. 
IwpyrazoloneB,  i^  476. 
Isoquiuine,  i^  99» 

Isoquinoline,  halogen  alkyl  deriratires 

of,  i^aia. 

 racthjldiohromate.  ij 

■  Bjntheeis  of,  i^  QiilL 

 sjiithesis  of  derivatives  of,  i,  1Q2» 

Tsosaccharic  aoid,  i,  HU;. 

Isosafrolc,  action  of  nitrosyl  chloride  on, 

Tbans.,  332. 
 conversion  of  eafrole  into,  75. 

■  o-dii»onitro!*obrom-,  i^  26. 

—  dii8ouitn)sobroinanhTdride-,  i^  2fi. 
— —  diisonitrotonitroanhjdride',  i^  2fi- 

 dioitrosoperoxide,    oxidation  of, 

i,  2fi. 

I»o«8 1  i  cy  laldeh  jdephen  v  I  by  drazone, 

Isostilbene,  251* 

•  bromination  of,  i,  251. 

 polymcride  of,  i^  25L 

IsoBUccinic  acid,  i^  497. 
Isovaleraldehyde,  condensation  of,  with 

att'tone,  i^  224. 
Isovaleraldoxime,  solidification  of,  i^  78. 
Itiu'onic  acid,  s>cpnmtion  of  citraconic 

and  mesa4.oiiic  tu  uis  from,  404. 
Italian  pcasunts,  metabolism  in,  ii,  tlHS. 


J. 

Jadcite  from  S.  Marcel,  Italy,  ii,  66. 
Jalap  resin,  i^  hML 
Jalapin,    47) . 

 drv-dist illation  of,  03. 

JameiK>nitc  from  Hemipalatiniik,  ii,  422. 

Japaconitine,  i^  SQ8. 

Jute  fibre,  celluloses  of,  h  01. 

— —  •       cblorination  of,  63. 

—  coinjx)«ition  of,  i,  ('A. 

■   non-celluloses  of,  i^  VA. 

•   produced  in  England, Trajcs., 

470. 

E. 

Kamala,  l  3QL 

"  Kamaline,"  301. 
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Kephir,  influence    of,    on  inti'stinoi 

putrefaction,  ii,  322. 
Ket-aziiics,  conversion  of,  into  pyraso- 

lii  M,  i^  248. 
Kctines,  amido-,  of  the  fatty  series, 

i, 

Kel^-alcohol  from  menthcne,  i^  i6!L 
Ketocblorides  derived    from  phenol, 

Kotodihydrobenzene,  tetra-  and  hexa- 

chloro-,  231. 
Ketohexamethylcne,  i^  175. 

Kctolicxamcthylcnooximc,  i^  1 75. 
KutohorametbyleuophcDylhydrazone, 
i,  US. 

a-Ketoby(Trindene,  Traxp.,  488. 

a-Keto-^-hydroxy-o-hydrocinnamocarb- 
oxylic  acid,  lactone  of,  i,  290. 

Ketomethylisoxazolonephcnylh^'dra- 
zone,  ij  372. 

Ketone  formed  by  the  action  of  alu- 
minium chloride  on  heptylic  chloride, 
Proc,  1803,  mt 

 from  nitro^omcnfhene,  i^  468. 

 from  nononuphlhene,  i,  160. 

 unsaturated  natural,  i^  400 

O'Kctoiio-alcoliols,  ureYdes  of,  i^  24L 

Ketones,  action  of  nitric  acid  on,  316. 

  aliphatic,  oxidation  of,  by  nitric 

acid,  i^  1D& 

—  compounds  of  picric  acid  with, 
1,119. 

 cycloid,  oximes  of,  i.  H3. 

'       from  acrylic  acid,  L  ^ 

 from  pinene-dcrivatives,  i^  468. 

 from  the  condcn(>ation  of  pbenois 

with  halogenated  fatty  acids,  i^  505. 

 syntlipsis  of,  from  phenols,  i,  73 

  syulhe»ts  of  polyliydric  alcohols 

from,  2fi2. 

Ketonic  and  enolic  compounds,  ii,  433. 

 origin,  magnetic  rotation  of  com- 
pounds supposed  to  be  of,  Trans., 
815. 

Ketoi>cntamethenylene,  symmetrical, 

L  405. 

Keto-R-pentenes,  chlorinated,  conrer- 
sion  of  orthodiketochlorides  into, 
i,  ^ 

Ketoses,  detection  of  aldoses  in,  ii,  489. 
Ketostearic  acid,  170. 
Ketotetrahydrobenzene,  heptachloro-, 

i,ML 

  hexa  and  heptachloro>,  action  of 

sodium  mctlioxide  on,  i^  222. 

 octtH'bloro-,  i,  233. 

Ketotetrahydronapbthalene,  ij  419. 

  phenylhydrazone  and  oxime  of, 

i,411L 

Ketotetrahydroquinazoline,  ij  T47. 
Ketoximes,  cycloid,  isouehu  change  in, 
i^  332. 
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1  Ketoximestoaric  acid$,  171. 
Kiducj',  work  of  the,  ii,  Liil* 
Kosin,  424. 
Koso  bloom,  424, 
Kosotozin,  424. 


L. 

Lactulbuinin,  ii,  21L 

Laclic  acid,  dprinitives  of,  ij  405« 

•   ghico.'side,  4. 

 metlijlanilide,  49ri. 

 a-naphtlmlide,  i^  49fi- 

 /3-uaplitluilidc.  L  49£L 

—  o-toluidide,  i,  4iliL 

 p-toluidide,  495. 

Ijactidp.  IPS. 
liOctoglobulin,  ii,  23. 

.  LtnctoBSLmino,  222^^ 
LactoRc,  action  of  amuionia  on,  I,  222. 
Lagic  acid,  i^ 

Laniprostibian  from  tho    Sjd  Mine, 

Sweden,  ii,  24£L 
Lanolin,  fatty  acids  obtained  from, 

1,224. 

Lanthanum,  separation  of  cerium  from, 
ii,  m 

Lapacliol,  bromo-,  preparation  and  pro- 
perties of,  TttAjfg.,  IL. 

 hvdroximc,  Trans.,  720. 

 pyri thesis  of,  Pkoc,  1803,  239. 

La])ncliol-group,  bjdroximcsof,TuANS., 
717. 

a-Lapacbonc,  «'-bromo-,  Trans.,  IS. 

 liydroxime,  Trans.,  723. 

iS-Lapachone,  n'-bromo-.  Trans.,  IS. 

•  hydrozime,  Trans.,  724. 
Lard,  analysis  of,  ii,  125. 

 detection  of  adulteration  of,  ii,  32a. 

 tietixtion  of  cotton-seed  oil  in, 

-ii,  335. 

 estimation  of  beef  fat  in,  ii,  125. 

,«     reducing    action    of,    on  silver 
nitrate,  ii,  75. 
Larvie,  lepidopterous,  colour  of,  ii,  147. 
Laummide,  [,  fifi. 
Lauramiiiiiie  hydrochloride,  i^  70. 
Lauramidoxime,  i^  20. 
Laurie  acid,  heat  of  combustion  of, 

LaurimidoisobutTl  ether  hydrochloride. 

Law  of  Van  der  Waals',  thennodynami- 

cal  derivutiua  of,  ii,  408. 
Laws  of  Mariottc,  Boyle,  Gay  Lussac, 

and  Joide,  relations  between  the, 
'     ii.  ^ 
Lead  acetate,  refraction  constants  of, 

ii,  415. 

 acetates,  reactions  of,  with  sodium 


]      carbonate,  sulphate,  and  pliostihate 
in  presence  or  absence  of  invert  s.ugar, 
ii.  488,  488. 
Lead  acetoiiydroxy  oximidosulphonatc^, 
Tbans.,  gga. 

  ammonium  oximido8ulpbonatr», 

Trans.,  571. 

I   arsonite,  ii,  3iL 

j   atomic  refraction  of,  ii,  415. 

 atomic  weight  of,  ii,  SLL 

—  carbonate,  solubility  of,  ii,  2. 

 chroninte,  fK>hibility  of,  ii,  2^ 

  dioxide,  compound  of  arsenioui> 

anhydride  with,  ii,  ."^al , 

 estimation,  colori metric, of  minute 

quantities  of,  ii,  481 . 

 estimation,  electrolytic,  of.  ii,  162. 

217.  4aL 

i   estimution  of,  ii,  161. 

1   csLiaiation,  Tolumetrie,  of,  ii,  68. 

j    freezing  points  of  solutions  of, 

in  thallium,  Tran?.,  32,  3iL 

  hydroxide,  degree  of  affinitr  of. 

ii,  22iL 

 oxide,  action  of  normal  potassium 

tartrate  on,  i^  275. 
 action  of  salts  of  organic 

acids  on,  i,  276. 
 action  of  sodium  peroxide  on. 

ii,  412, 

 as  a  mordant,  ii,  411. 

 behaviour  of,  at  high  tem- 

]>erature«.  Than;*..  .'^14. 

 oximidosulphonatcs.  Trans.,  56«J. 

  peroxide,  action  of  ammonia  on, 

ii,  12. 

  pota<5sium  oximidosulphonate«, 

basic.  Trans.,  569. 

 tartrates,  i^  22iL 

 potential  of.  ii,  374. 

 salts,  solubility  of,  in  sugar  wlu- 

tions,  ii,  260. 

 separation  of  copper  from,  ii,  32. 

  separation  of    copper  from  by 

electrolysis,  ii,  120. 

 separation  of  nickel  from,  ii,  33. 

 separation  of  xijic  from,  ii,  32. 

 spectrum  of,  ii,  303. 

 sulphate,  solubility  of,  ii,  2. 

 sulphide,  interaction  of,  witli  lead 

sulphate  and  oxide,  Proc.,  1804, 

m. 

 —  new  volatile  compounds  of, 

Proc,  1804,  m. 

 tartrates  basic,  i,  275. 

 tetrachloride,  ii,  liL 

 tetrartuoride,  Trans.,  39i). 

 tetrethide,  refraction  constants  of, 

ii,  41S. 

 triethide,  preparation  of,  i^  270. 

Lead-aluminium-antimonv  a  lio 
ii,  42U. 
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Leftd-antimonr  allocs,  K.M.F.  of,  in  a 
voltaic  cell,  Tuaxs.,  1035. 

Lcad-cadmiiiin  alloys,  K.M.F.  of,  in  a 
voltaic  cell,  Tbans.,  1037. 

Lead-eadmium-silrer  uUojs,  freezing 
points  of,  Tbans.,  72. 

Lead-gold  alloys,  E.M.F.  of,  in  a  vol- 
taic cell.  TRA.V8.,  103G. 

Lead-gulJ-catlmium  alioyfl.  freezing 
points  of,  Traxs.,  66.  07.  iiS. 

Lcadliillite  in  Missouri,  ii,  -ioH. 

Lcad-siWer  alloys,  E.M.F.  of,  in  a  vol- 
taic cell,  Trans.,  1037. 

Lead-tin  alloys,  changrs  occurring 
during  tbc  rcmclting  of,  ii,  SHI. 

Leaves,  absorption  of  oxygen  and  for- 
mation of  carbonic  auliydridc  by, 
after  removal  from  plants,  ii,  151. 

 green,  presence  of  a  diastatiu  fer- 
ment in,  ii,  HKj 

Lccanora  sulphuren,  new  substance 
from,  541. 

Lecitlialbumin,  ii,  5fi. 

Lecitliin,  estimation  of,  in  plants,  ii,  ^02. 

 in  vegetaolo  substances,  ii,  liio. 

Lecture  rx)H^riuient :  electrolysis  of 
hydroclUuric  aicid,  ii,  2JiL 

Legumin,  constitution  of,  214. 

Leguminosir,  absorption  of  free  nitrogen 
by,  ii,  2Qi. 

Lemon,  essential  oil  of,  2It^ 

Lemon-grass,  oil  of,  i^  -tOU. 

 the  aldehyde  from, 

i,  4QL 

Lemonol,  43fi. 

Lepidinc,  a-amido-,  474. 

Leucauraminci*,  blue  coloration  pro- 
duced bv  the  ac'tiun  of  acids  on, 
1,373. 

Leucitc  from  New  Jersey,  ii,  222. 
Leuco-base  from  the  oxidation  product 

of  j>-phenylenediamine,  237. 
Leucocytes,  chemistry  of,  ii,  146. 
Leuconic  acid,  refraction  constant;*  of, 

ii,  301. 
Levoglucosun,  i^  564. 
Levosantonous  acid,  206. 
Levulin,  crystalline,  ii,  155. 
Levulinic  acid,  constitutiuu  of,  ii,  4.33. 
Levulose,  action  of  baryta  on,  i,  269. 

■       action  of  lime  and  of  alkalis  on, 

 anilide,  constitution  of,  413. 

 in  diabetes,  ii,  289. 

Licamldehyde  and  its  derivatives,  i^  435. 
LicariH)!,  constitution  of,  435. 

 oxidation  of,  i^  4iih^ 

Lichens,  new  substance  from,  541. 
Light,  action  of,  on  oxalig  acid,  Traxs., 

mL 

 action  of,  on  phosphorus,  ii,  4L 

 combination    of   carbonic  oxide 


with  chlorine  under  the  influence  of, 

PROC,  1894,  lOiL 
Light,  electrode  sensitive  to,  ii,  4DiL 
 expenditure  of  energy  equivalent 

to  the  chemical  action  of,  ii,  2IiL 
Lignin,  phenvlhydrazinc  us  a  test  for, 

ii,  22. 
Lignocellulosos,  62. 
Lime,  action  of  chlorine  on,  Thaxs.,  2. 
,   and  ammonium  chloride,  induence 

of  moisture  on  the  interaction  of, 

Tra.hs.,  612. 
 and  sulpliuric  anhydride,  influence 

of  moisture  on  the  interaction  of, 

Trans.,  CLL 

 inertness  of,  Tra>'s.,  L 

 phosphorescence  of,  TuAXS.,  733. 

Limestones,  marly,  ii,  lii^ 
Limoticne,  constitution  of,  i^  470. 
LinaloU'iie,  i^  iilL 

Linseed  cake,  estimation  of  moisture 

and  oil  in,  ii,  32iL 
Lijioma,    chemical     composition  of, 

li,  IfiiL 

Liquids,  apparatus  to  facilitate  tbc 

boiling  of,  ii,  268,  Ui. 
 changes  of  temperature  caused  by 

contact  of,   with   powdered  silica, 

ii,  26L 

 determination  of  the  molecular 

weights  of,  ii,  170. 
■       molecular  formula?  of  some,  as 

determined  by  their  molecular  surface 

energy,  Tkaxs,,  167. 
 organic,  influence  of  temperature 

on  the  optical  activity  of,  Tbaxs., 

760. 

— —  superfused,  rate  of  crystallisation 
of,  ii,  HL. 

Lithamide,  preparation,  properties,  and 
composition  of,  Tuaxs.,  517. 

Lithium  amidochroniatc,  ii,  3 S  t. 

 and  potassium  carbonates,  fusi- 
bility of  mixtures  of,  ii,  308. 

 atomic  weii^ht  of,  ii,  2LL 

 aurochloride,  ii,  :42L 

 chloride,  magnetic    rotation  of, 

TttAXs.,  20. 

 chlorochromate,  ii,  383. 

 fluoride,  ii,  224. 

 iodide,  triljydrnte  of,  ii,  224. 

 oxidation    product*    of,  T&AXS., 

442. 

 preparation  of,  ii,  Ql. 

 salts,  minimum  E.M.F.  required 

to  electrolyse,  ii,  178. 
Liver,  change  of  glycogen  into  sugar  in 

the,  ii,  145. 

 diastatic  ferment  of  the,  ii,  252. 

 ferment  prpcesses  in  the,  ii,  252. 

—  forniation  of  sugar  in  the,  ii,  106. 
 formation  of  urea  in  the,  ii,  326, 252. 
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Lirer-fatof  theornb,  Birgni lalro^W^  1 17. 
Lupetidiiic,  amnio-,  382. 
Lupinin,  sugar  from,  310. 
Lutcorhodium  galta,  ii,  fiL. 
Lutidine,  4-auiido-, 

 bromamido,  382. 

 dihromamido-, 

Lutidimxlicarboxylic  acid,  amide-, 

i,  3S1. 

Lymph    formation    during  muscular 
work,  ii,  IDS- 

 formation  of,  ii,  424. 

 variations  in  the  composition  of, 

ii,  ms. 

Ljmphagogucf,  ii,  421. 


M. 

Macktint08hit«,  a  new  thorium  and 
uranium  mineral,  ii,  20. 

Maclurin,  i,  t7l. 

Madder  colouring  matters,  Traks., 
]^fngricsiura  arscnitc,  ii, 

 bromoborate,  ii,  4  tH. 

•  Cfcfium  hnloTds,  ii,  45. 

 calfiuiii,  ferric,  and  mangunoua 

phosphates,  separation  of,  ii,  2^ 
— —  carbonate,    normal  crystallised, 

ii,  m. 

 chlorochromate,  ii,  383. 

 estimation  of,  ii,  832. 

 <*s1inintion  of,  by  Classen's  oxalate 

proceas,  ii,  482. 

 estimation,  rolumctric,  of,  ii,  222. 

—  hydroxide,  solubility  of,  ii,  L 
 nitride,  ii,  liL 

 oxide,  occlusion  of  gases  by,  ii,  45. 

■  —  specific    gravity   of  fused, 
ii,  28L 

 potassium  sulphates,  double  salts 

of,  li,  fi2. 
 potential  of,  ii,  374. 

■  salts,  function  of,  in  the  vegetable 
organism,  ii,  206. 

Magnesium- silver   couple,    action  of 

strong  acids  on,  PBOC,  1804,  8iL 
Maguetic  rotation  and  electrolytic  dis* 

sociation,  ii,  72. 
 —  of  acetic  and  propionic  acids, 

phosgene    and    etbylio  carbonate, 

Tba»8.,  40^ 

—  of  chlorine,  Tbaxs.,  22. 

 of  compounds  supposed  to 

contain  acetyl,  or  to  be  of  ketonic 

origin,  Trans.,  815. 

—  of  halogen  derivatives  of 

fatty  acids,  Trans.,  402. 
——  of  hydrogen  chloride  in  dif- 
ferent solvenu.  Trans.,  20^ 
 of  lithium  chloride,  Trans., 


Ma$;nctic  rotation  of  »odium  chloriUe. 

 ot  some  acids  and  salts  ki 

different  solvents,  ii,  77. 
Magiieto»libian,  ii,  4<'i9. 
Mulachitc,  action  of  potassium  cyanide 

on,  ii,  417. 
MaleTc  acid,  behaviour  of,  when  bested, 

i^  15^  iija. 

 anhydride,  action  of  ethylenedi- 

amine  on,  i^  4ilL 
 action  of  o-phenylenediamine 

on,  i,  375. 

 action  of  o-tolylenediamine 

on,  [i  375. 

 ^jromide,  unsymmetrical  dibronio, 

Malic  acid,  derivatives  of,  i,  514. 

 estimation  of,  ii,  124. 

 dianilido,  uction  of  pho«plioru» 

pentachloride  on,  i^  514. 

-  ditoluidides,  action  of  phosphoru» 
pentacbloridu  on,  r,  514. 

I  Malonic  acid,  oondcnsution  of  xncthyl 
ethyl  ketone  with,  [,  438. 

 hent  of  coiMbustion  of,  r.  22iL 

 acids,  elimination  of  carbonic  an- 
hydride from  alky  1 -substituted,  35&. 

MalonohydroiHmic  acid,  i^  275. 

 ammonium  salt  of,  \^  275. 

Malononitrile,  action  of  hydrazine  by- 
drate  on,  i^  272. 

Malonylgtianidine,  i^  7j  1C4. 

-  amido-,  i^  S. 

 dibromo-,  i.  S. 

 isonitroso-,  i^  8. 

— —  nitro-,  r,  8« 
Malonylhydruzone,  ij  476. 

Malt,  amount  of  maltose  in,  ii,  11^ 
 anal  vHi^i  of,  ii,  371.  4fiJL 

-  carbohydrates  soluble  in  water  ob- 
tained from,  K  IDS. 

Maltodextrins,  222. 
Maltol,  i^  270. 

Multose,  amount  of,  in  malt  and  iu 

worts,  &c.,  ii,  112. 

 comiK>und  of,  with  iron,  i^  221. 

 conversion   of,   into    glucose  by 

various  organs,  ii,  IDS. 
Man,  respiration  in,  ii,  iZZ.. 
Mandelic  acid,  derivatires  of,  i^  625. 

■  distillation  of,  i^  525. 

■   electrolysis  of  salts  of,  ij  228- 

 anilide,  L  525. 

 •  a-naphtfialide.  i,  52.*>. 

'        /3-auphthulide,  i^  525. 

 o-toluidide,  i^  525. 

p  toluidide,  i,  025. 
Manganese  amnlgnm,  ii,  iiL 

 mnnionium  clilorides,  ii,  17. 

— —  areenite,  ii,  35L. 
—  bromoborate,  ii,  448. 
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Mnnpxnc^c,  norbonat^,  componnd  of 
hv<iroxvla)iiine  with,  ii,  4fL 

 cliloroborute,  ii,  H  4. 

 fttimation,  electrolytic,  of,  ii,  4fil. 

 estimation  of,  bj  Clasecn's  oxaUte 

proceM,  ii, 

■  estimation  of,  by  means  of  potas- 
8ium  pennunganate,  ii,  32> 

■  —  estimation  of,  in  minerals  and 
metals,  ii,  222^ 

  ferric,  calcium,  and  maf^iesium 

pho*phatr^,  !«pparation  of,  ii,  255* 

 lithium  cliloride,  ii,  12. 

 oxides,  estimation  of,  by  means  of 

hydrogen  jwroxide,  ii,  LiL 

— — —  •  natural,  ii,  19^  90. 

 IMillailium  bromide,  ii,  2S(L 

 |>eroxide,  action  of  ammonia  on, 

ii,  LL 

 potassium  hypophosphate,  ii,  28(1 

 potential  of,  ii,  374. 

 preparation  of,  ii,  42* 

 properties*  of,  it,  ifL 

 salts,  compounds  of  hvdroxvlnmino 

with,  ii,  ISfL 
  separation  of  chromium  from, 

ii,121L 

  separation  of  mercury  from,  by 

electrolysis,  ii,  SSiL 

Manganit^*,  it,  00. 

Mang-koudu,  colouring  and  other  prin* 

ciplea  from,  Tranb.,  861. 
—  dyeing  properties  of,  Traj»8.,  868. 
Mannitol,  formation  of,  in  wines,  i^  269, 

 in  plants,  ii,  22* 

Mamiitoltrifonnai  t'tal.  ^  138. 
Alunnonose,  behaviour  of,  towards  pure 

yeast  culturef<,  i^  487. 
<^Mannose,  behariour  of,  towards  pure 

yeast  culture,  i^  t^S7. 
/♦Mannose,  behtt\  iour  of,  towards  pure 

yeast  cultures,  i^  487. 
3taiiii<Me-et)iyImercaptal,  i^  270. 
Manuosocellulose.  ii,  2ML 
Manure,  farmyard,  ii,  '.iiiaL 
  stable,  efficiency  of  the  most  im- 
portant preservatives  of,  ii,  210. 
Manures^  coutaining  nitrati's,  estimation 

of  nitrogen  in,  ii,  £2^ 
 estimation  of  available  phosphoric 

acid  in,  Tra\j«.,  Ifi2. 
 nitrogenous,  influence  of,  on  grass, 

ii,  2ML 

Han  tiring  oats  with  ammonium  sul* 

pbate,  ii,  41^6. 

 with  phdfiphates,  ii,  364. 

Margarine,  detwtion  of,  in  butter,  ii,  2Sa 
 digestibility  and  nutritive  value  of, 

ii, 

Marrow,  red,  proteTds  of,  ii,  •iflo. 
Mate  leaf,  chemistry  of,  ii,  827. 


Meal,  detection  and  approximate  estima- 
tion of  Fand  in,  ii,  liiS. 

 result  of  feeding  cows  at  gross  on, 

ii,  &flL 

Meat-extrart,  South  American,  ••,  IML 

Meat- meal,  digfstibihiy  of,  ii,  iiiilL 

Meat-peptone,  South  American,  ii,  150. 

Mei'Iianical  force,  endothermic  re'jctions 
effected  by,  ii,  85,  275»  444. 

Meconinemethyl  methyl  ketone,  L  l&L 

Mediterranean,  Eastern,  water  and  seu- 
bottom  deposits  from,  ii,  102. 

Meerciehaum  from  Bosnia,  ii,  231* 

Melon  it  e,  analyses  of,  ii,  242. 

 from  Missouri,  ii,  101. 

Melting  point  determinations  at  a  red 
heat,  ii,  2^8. 

 points  of  inorganic  salts,  ii,  C 

 relationships  between,  i,  481. 

Membranes  of  vegetable  cells,  li,  2ML 

 cellulose  from,  107. 

— —  crystals  of  calcium  oxa- 
late in,  ii,  6^ 

Monthene,  glycol  and  keto-alcohol  from, 
1,460. 

 inactive,  \^  4fi8. 

 nitrosate,  i^  4M. 

 nitroso-,  i^  4t'>S. 

•   ~  ketone  from,  'h  4fiS. 

 — —  sf'condary  alcohol  from,  1^428. 

 oxidation  of,  l^JQ. 

 rotatory  power  of,  i,  468. 

Meiithenenitrosobenzylomine,  i^  468. 

Menthol,  heat  of  fusion  of,  ii,  430. 

ilenthol-group,  i^  4fiS. 

Menthone,  action  of  nitrosyl  chloride 
on,  622. 

 nitroso-derivative  from,  i,  522. 

 oxidation  of,  i,  470. 

Menthoneoxime    dinitrophenyl  ether, 

i,46L 

 nitrile  from,  i^  46. 

/•Menthoneoxime,  isomeride  of,  46. 

— —  action  of  phosphorus  penta* 

chloride  on  the,  i^  337. 
Mentlionitrile,  i^  liAl. 
Menthonylamine,  i,  22fi. 
'        alcohol  and   hydrocarbon  from, 

i,  3ai. 

Menthylaiuine,  aliphatic,  i.  338. 

Mentbylio  phenylcarbamate,  molecular 
rotatory  powpr  of,  ii,  405. 

  tolylcarbanmtes,  niolecular  rota- 
tory powers  of  the,  ii,  405. 

Mercaptans,  compounds  of  sugars  with, 
i,  260. 

Mercuric  aeetylide,  Traws.,  265. 

—  and  sodium  chlorides,  solubility  of, 

in  ethylic  acetate,  ii,  278. 

 arsenitc,  ii,  350. 

 chloride,  action  of,  on  metallic 

silver,  ii,  138. 
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Mercuric   chloride,  solubilitjr  ounres 
for,  ii, 

 stability  of  dilute  solutions 

of,  ii,  93,  381,  MIL 
 cjajiide,  auimuniacal,  emplojraent 

of,  in  quantitatire  analysis,  ii,  160. 
— —  haloids,  solubility  of,  in  carbon  bi- 

sulplude,  ii,  SOS. 

 iodide,  solubility  of,  ii,  7« 

— —  sublimation  of  red  and  tcIIow, 

ii,  94,  HI. 
 oxide,  employment  of,  in  analysis, 

ii,  479^ 

 potassium  iodide,  ii,  449. 

^•MercurouuiUne,  i,  219. 
^•MercurodiethyUniliue,  i^  24IL 

 metb iodide,  i^  240. 

^>-Mercurodimetliyianiline  methiodide, 

Lm 

j7-MercurodiphenylenediethyIdiammo> 
nium  hydroxide  and  salts,  i, 

j;>Mtircurodiphcnyloiiediincthylmcrcu- 
rodiammonium  hydroxide,  ij  242- 

j?-Mercurodiphcnylenehexftn>othyldi- 
annnoniunt  hydroxide,  i^  24ii 

p-Merourodiphcnylenemercurodianiine, 

^-Merctirodiphenylenetetroiuethyldi- 

ethyldianinionitiTTi  8alt!«.  i,  2uLL 
j>-MLTCur<)iJiphciijk'nfLelra.uiethylmcr- 
curodiuuimontum  hydroxide  and  salts, 

j>-Mercurodiphenylenetetret}iylmer- 
curo<liauimonium  hydroxide  and  salts, 
L  242. 

Mercumethylanilinc,  i^  250. 

yj-Mercurometbyiuniline,  i^  249. 

Merc uropheny lam ine,  constitution  of, 

i,  24tL 

Mercurous  arsenite,  ii,  3SiL 

 chloride,  formation  of,  ii,  853. 

 the  molecular  state  of  the 

vapour  of,  ii, 

 molecular  freight  of,  ii,  4,49. 

 solubility  of,  ii,  7; 

 nitrate,  molecular  weight  of,  by 

the  cryoseopic  method,  ii,  IIJIL 
 ■  reii'iiction  constants  of, 

ii,  415. 

 sulphide,  ii,  318. 

Mercury  acetylide,  i^  6L 

 atomic  refraction  of,  ii,  41S. 

 compounds,  effect  of  presture  on, 

ii,  80. 

 estimation,  electrolytic,  of,  ii,  481. 

 estimation  of,  in  presence  of  iodine, 

ii,  4ai- 

 potential  of,  ii,  374. 

■       sepiirution  of  tu'seuic,  antimony, 

or  tin  from,  ii,  121. 
 Bt-puration  of  cadmium  from,  by 

electrolysis,  ii,  399. 


Mercury,  separation  of  iron  firom,  by 
electrolysis,  ii,  39iL 

separation  of  manganese  from,  by 
electrolysis,  ii,  399. 

 separation  of  nickel  from,  by  elec- 
trolysis, ii,  399. 

 septtratioa  of  xinc  from,  by  electro- 
lysis, ii,  :ji>'J. 

Mercurydi-o-anisyl,  i^  191. 

Mercury diethvl,  refraction  constant  of, 
ii,  MS. 

Mercurydimethyl,  refraction  constants 
of,  ii,  4l.'i. 

Mercury -/j-dinaphthyl.  Trans.,  877 ; 
L  ISiiL 

Mercurydi-o-phenetyl,  ij  191. 
Mercurydi-;>-phenctyl,  i^  191- 
Mercurydiphenyl,  refraction  constants 

of,  ii,  415 
Merochiniuc,  i,  392,  477. 

 nitrosa-,  i,  322. 

Mesaoouic  acid,  bromo-,  i^  441,  570. 
 conversion  of  citracouic  acid 

into,  403. 
— —  — —  8t>j)H ration  of  citracouic  and 

itaconic  acida  from,  i^  4&IL 
Mesitylene,  a<'tion  of  siUphury I  chloride 

on,  i^  123. 

 bromo-,  action    of    sodium  on, 

i^  tm. 

 deriratires  of,  i,  278. 

 pre}>aration  of,  278. 

Mesitylic  oxide,  constitution  of,  ii,  434, 

Mesoxalic  acid,  i^  5G9. 

Mesoxalodi-/)-toluidide  hydrate  and  al- 
coholatt?,  [j  1-07. 

Met4ibuUsui  and  bile,  ii,  28S. 

 in  fever,  ii,  108- 

 in  Italian  peasants,  ii,  2S8. 

 influence  of  ichthyol  on,  ii,  245. 

 influence  of  subdirinou  of  the 

food  on,  ii,  2iiL 

 proteid,  ii,  324. 

 ■  ■  ■  and  output  of  neutral  sul- 
phur, ii,  3ti0. 

 in  animal  cells,  influence  of 

proti'Td  nutrition  on,  ii,  5ii. 

Metttiuisoiu,  ij  310. 

Metalammonium  bases,  constitution  of 

complex,  ii,  4iiL 
Metaldchyde,    molecular    weight  of, 

i,  Ifia. 

Metallic  films,  floating,  formation  of,  by 

electrolysis,  ii,  267. 
Metals,  action  of  potassium  cyanide  on, 

ii,  4ilL 

 and  their  oxides,  action  of  nitric 

peroxide  on,  ii,  IIQ. 

 chemical  potential,  of,  ii,  4. 

 in  contact  with  one  another,  action 

of    concentrated    acids  on,  Pkoc, 

1894,  M. 
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Met  ah  of  the  tecond  group,  electroljtic 

sejmration  of,  ii,  121. 

■  precipitation  of,  from  dilute  solu- 
tions, ii,  23a. 

■  tlie  solution  tension  of,  ii,  374. 
Metanicotine,  i^  388. 

Meteoric  utone  from  Makariwa,  Inver- 

cargill,  New  Zealand,  ii,  :ki!L. 
Meteorite  from  Beaver  Creek,  ii,  35G. 
'       from  Hamblen    Co.,  Tennessee, 

ii,  50. 

 from  Zabrodje,  Wilno,  ii,  322. 

new  variety  of,  ii,  422. 
Meteorites,  occurrence  of  diamonds  in, 

ii,  105. 

 of    Knyahinva    and    Hainbolz,  , 

ii,  2iiL  *  ; 

»n-Metliitmido-3^'plu'nvUlih  vdroquiii- 

azoline  and  its  methiodide,  i,  2LL 
Methane,  action  of  chlorine  on  the,  in 

natural  gas,  i,  393.  j 

■  dinitro-,  and  its  derivatives,  i^  iQl-  ! 
 isonitrosodinitro-.  ij  IQL.  j 

—  nitro-,  action  of  diazobenzcne  on, 

it  mL 

 thermochemistry  of,  i^  liiS. 

 oxidation  of,  in  presence  of  palla-  , 

dium  asbestos,  ii,  2iLL 

 presence  of,  in  the  residual  nitro- 
gen from  blood,  ii,  Ui:i.  i 

 ratio  of  the  specitic  heats  of,  ii,  SS*  | 

—  sodionitro-,  prepanttion  of,  i^  431L  j 
Methenyldiacetylncetone,  i,  tiL 
Methoxy acetic  acid,  electrolysis  of  salts  ; 

of,  i^  228- 
Methoxybenzene,  p»nitro-,  i^  573. 
— —  thio',  i^  61LL 

 tetrabromo-,  i^  525. 

 thionyl-,  i,  5iiiL 

 tetrabromo-,  L  595i 

Methoxybenzenesulphcne,  i^  t^H^ 

 bromo-,  i^  5U5. 

4^-j?-Methoxybenzoylacctone,  i^  34^ 
/y-Metlioxybenzvlidenesuccmamide, 

i,m  * 
i3-MethoxybenzyImalonic  acid,  i^  IfiS. 
Methoxy-o-bromobenzophcnone,  i,  418. 
Methoxyethylbenzoic  acid,  o-dichloro- 

nitro-,  i,  2»7. 
Methoxyethylbenzoylcarboxylic  acid,  I 

o-chloronitro-,  i^  297.  { 
1  :  3-MethoxTethyliroquinoIine,  i,  61iL 
Methoxyhydroxyphenyleoumarin,  i,  25iL 
Mcthoxymethylenecamphor,  bromina- 

tion  of,  i,  fil3L  I 
1  :  3-Met boxy methyltsoquinoline,  i^  279. 
a-Methoxynaphthalene,  thio-,  i,  505. 
)3-Methoxy naphthalene,  thio-,  i^  525. 
a-Methoxy-^nitro<liketohydronaphtha-  ' 

lene  niethoxide,  i^  222. 

—  action  of  chlorine  on,  ij  237.  j 
Methoxypbenylchlorophosphine,  i^  586.  , 


j7-Methoxvphcnvl-a>eyanacrvIic  acid, 

Mothoxyphenylindoxazene,  [,  418. 
Methoxyphenyloxaroic  acid,  i^  51fi. 
/*/>-Methoxyphenyloxazoline,  i,  ()2(>. 
/<;>-Methoxypheiiylpeuthiazulino,  ii2L. 
/i/>-Methoxyphonyli)entoxazoline,  ij  620. 
ji-Methoxyphenylphthalaraicacid,ijliiZ. 
^-Methoxypbenylphtlmlimide,  i.  187. 
4'-f>-Methoxypheuylquinaldine»ulphonio 

acid,  ij  844, 
/i;>-Methoxyphenyltiiiazoline,  i^  62D. 
Aiethoxvphthulic  anhydride,  u-dichloro-, 

l24L 

Mcthoxy propane,  clilor-,  Tuans.,  597. 
Methoxvpropvlelhylacetiu  acid,  Tkans., 
993.  * 

o-Methoxyquinol,  trichloro-,  i,  233. 
^•Methoxy-o-quinone,  trichloro-.  i^  232. 
Methyl  ethyl  ketone,  condensation  of, 

with  malonic  acid,  438. 
 licxyl  ketone,  action  of  nitric  acid 

on,  i^  .lift 

 hexylene  ketone,  i^  84,  4lil . 

 mereaptan,  reactions  of,  ii,  368. 

Met]iylai>etylacetone,   condensation  of 

hydrazine  with,  i,  545. 
Methylaoonitine,  riioc,  1894,  97. 
2-Meihylacridtne,  i^  531L 
2-Methylacridone,  i^  530. 
4-Methylacridoue,  53iL 
Metbyladenine,  i^  212. 

 constitution  of,  i,  213. 

Methyladipic  acid  from  menthenc.  i^  469. 
/!j-Methyladipie    acid,  properties  and 

pahs  of,  ii  470. 

 anhydride,  i,  470. 

Methylalizarin,  Tuaxs.,  185. 
Methylaliylacetone,  i^  IQ^ 
Methylallylcarbinol,  i,  5(13. 
Metliylallylin)idot)iiubiazoline»,  i,  305. 
Methylamidodiperbromomctliylcyani' 

dine,  i^  5ii2. 
o-Met]iylamidophenyl  mercaptan, 

i,  30ti. 

o-Methvlamidophenylic  bisulphide, 

i,  mL 

Methylamine,  preparation  of,  i^  6^ 

■  reiractive  jkjwit  of,  9, 

 thio(*yanate,  action  of  heat  on,  i^ll. 

Methylamylmethaiie,  amido-,  2fi5. 

■  nitro-,  i,  265. 
Methylanilidoaeetopyrogallol,  ij  234. 
Methylaniline,  action  of  niirosyl  chlo* 

ride  on,  Pkoc,  1894,  60. 
'  />-nitro-,  i,  23L 
Methylarabinofltde,  i,  4. 
MethylbenzoKn,  i^  3ii. 
Methylbenzotnoxime,  iji  39. 
a-Metltylbenzoylformoin,  i,  287. 
/3-Metbylbcnzoylformoiu,  i^  286. 
Methylbnuilin,  i,  258. 
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Methvlbutalljlcarbindimcthjlatnine, 

 hjdrochloro-,  and  its  ^alts.  L  163. 

Met)ivlbutalIylmethjlci%rbinaTnin6, 

Methvlbtitylmetliane,  nitro-,  2fiS. 
/S-Melhvl  f-ehlorara^ianiine,  i,  35. 
a-Methjl-/9-chlorocrotoiiic  acid?,  optical 
properties  of  the  two  stercoisonieric, 

 stcreoisomeric, 

MethyU'inplionine,  hydrazone  of,  i^ 
m-Metliylcinnamonitrile,  i,  23* 
^-Metljylciiinamonitrilc,  i,  33. 
w-Metbvlconiine,   rotator?   power  of, 

Methylcorydaline,  100- 

 methiodide,  i^  1(X). 

MettiTlcvanidine,  amidodiperbromo-, 
i,  5fi2l 

 dianiidoperbromo-,  i^  Sfi2. 

a-Methylcyanocamphor,  i^  33jL 
/S-Metliylcyanocamphor, 
pi-Mctlivl-a-ovanoirinnamic  acid,  i,  33. 
o-Melhyl-a  cyano<*innainic  acid,  3^ 
/)-Methyl  a-cyanociniiamic  acid,  i^  33. 
Mcthyldecaliydroquinoline,  i^  li^S. 

 methiodide,  i^  ^211. 

Methyldcsmotroposantonous  acid, 

i^  zbfi. 

2  :  5-Methyhlibcnzylaniidothiazole, 
302. 

a-Methyldibenzyl-oa-tricarboxTlic  acid, 

L  (KM. 
-       anhydride,  1,  fi04- 
a-Mcfhyldibciiryl-oa-tricarboxylimide, 

i,  6QiL 

o-Methyldibcnzyl-oa-trlcarboxylmethyl- 

iniide,  i,  <»03- 
Methyldiglycohiniidic  acid,  i^  4 43- 

 aniide.  4-i3. 

3:6:  4-MethyldihydroxTxanthone, 

i^fiaA. 

MethTldiketohydroxypyridine  jihenyl- 
hydrazone,  i^ 

6'Methyl-4*.diinct  hylamidodiphenyl- 
methane,  2-aini(lo-,  Trans.,  883. 

    )>ehaTiour  of,  with  benzile, 

Trans.,  886. 

•     bchayiour  of,  with  nitrous 

acid,  Teans.,  887. 

    behaviour  of,  with  salicyl- 

aldeliydc,  Tuans..  883. 

 decomposition  of,  with  hydro- 
chloric acid,  Trans.,  888. 

Methyl-a8-dimethylpyrroIidine,  i^  163. 

n-Methyldinitrodihydrophenazine, 

Is  QO. 

Metliyldiphenylmaleimide,  i^  23* 
Methyldithiouruzole,  477. 
Methylenamidoacctonitrile,  lfi2. 


MethTlcnecTnnhvdrio,  action  of  methyl- 

umine  on,  i^  4iiL 
MethrlenetlicTanhTdrin,  action  of  di- 

niethylamino  un,  i,  4  U^. 
/>-Mct!iyJenwiihvdrobcnzoic  acid,  i^  523, 

630. 

 dihydrobromide,  i,  ^2iL 

 tetrabromide,  i^  524. 

Meihylenediisonitraroine,  i,  400. 
Methylenediisonitrosamine,  Trans. ,949, 
Methylenedioxyphenyl-a-cvanacr%  lie 

acid,  i,  4Sa. 
Methylenediphenyldiimide,  i^  4iL 
Methylenrdisuccinimide,  i,  488. 
Metliylenedi-o-tolyldiimide,  i^  4o!. 
Methylencdi-/»-tolyldiimide,  i^  451. 
Methyleneisoquinoline,  i^  343. 

 methiodide,  i,  344k 

 methoplatinochloride,  344. 

Methylenic  diallylic  ether,  i^  4S8. 

 dicijprvlic  ether,  i,  488. 

 dietliylic  ether,  l  487. 

 dinlycol  etlier,  i,  4HH, 

;   dihexyhc  ether,  i^  4>i8. 

 diitioamylic  ether,  i^  i^S. 

 dii»obutyhc  ether,  i,  4S8. 

 diwopropylic  ether,  i^  4Sfi. 

 dipropylic  ether,  i^  4?:'7. 

Methylethenylacetylamidophenylcne- 

amidinc,  r,  2H1. 
Methylethenylamidophcnylencaniidiaey 

McthTlfthTlacetic  acid,  calcium  salt  of, 

L22iL 

a-Metlivl-^-cthylbenzoylfonnoTn, 
L  2^ 

2  •  H  '  4-Methylethvlcyanisocarbostvri], 
i,  filfi. 

Methylcthylmalonic  acid,  heat  of  com- 
bustion of,  i,  225. 

Metliylethylpropionic  iicid,  preparation 
of,  and  solubilities  of  its  calcium, 
barium,  and  silver  salts,  i^  12. 

Methylgalactoside,  i,  5ii5< 

Methylglucoside,  i^  4. 

 behaviour  of,  towards  pure  yeast 

cultures,  i^  487. 
I  Methylglyoxime,  chloro-,  100. 

•         nitrosoxyl,    compounds  derived 
from,  ii  109. 
1  Methylhexylcarbinol,  tribromo-,  i^  8^ 

Methylhexylenecarbinol,  i^  84. 

Methylhcxvleneketonecarboxylic  ncid, 
L411L 

Methylhcxylmethane,  amido-,  205. 

 nitro-,  i^  2iJ5. 

MethylhydraMimide,  391. 
Methylhydnistine,  action  of  hydroxyl- 

amine  on,  r,  3tK). 
Methylhydrazine,  condenmtion  of,  with 

/i-diketones,  i^  515. 
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S-MethTllivdroacridine,  i,  fiSO- 
Methyl-»n-hydroxylHniT.aldehyde,  thio-, 

fioIyrae^^de  of,  i,  L2£L 
[ethylhydroxjlamine,    9,  IXL 

  hydriodide,  5G9. 

l-Methyl-5-hydroxypentttmeihenjlene- 

nitrile,  4QiL 
l-Metliyl-5-hydroxypeDtametbylene, 

1  -  Methyl  -  5  -hydroxypentamet  hy  lene- 
carboxylic  acid,  405. 

2 :  5-MethTllivdroxTthia2ole,  prepara- 
tion of,  2iQ. 

2l.  :  5-MethyIhydroxyxanthone,  522, 
:  5-Methylhydroxyxanthone,  SSiL 

4^  :  5-Mothylhydroxyxanthoiie,  i,  531» 

4  :  5-  or  2  :  5-Methylhydroxyxanthono, 

Methyirc  acetate,  Telocity  of  hydrolysis 

of,  by  water,  ii.  308. 
 acetoacetate,  magnetic  rotation  of, 

Tbaxs.,  816,  823,  826. 
 2  :  3-ac3toxynaphthoic  acid,  i,  fiOfi. 

■  acetylbenzoat4?,  590. 

—  alcohol,  action    of  diazobenzene 
«alt9  on,  i,  222. 

    electrical  conductivity  of 

some  salts  in,  ii,  33!L 

—    estimation  of  small  quan- 
tities of,  ii,  421. 

■■   oxidation  of,  in  the  organism, 

ii,2L 

■   separation  of  ethylic  alcohol 

from,  ii,  -^1^ 

 aniidocresotate,  i,  •'>0i- 

 amidohydroxycinnamate,  l  5Q3. 

 amido-2  :  3*hydroxynaphthoate, 

i^fiOS. 

 amido«alicylat«,  i^  SO-i. 

  amidothiophenolearboxTlate, 

i,  12fi. 

 benzenediazoate  (o  and  $),  i,  228. 

 bromide,  ratio  of  the  specific  heats 

of,  ii, 

 a-hromopentamethylcnecarboxyl* 

ate,  Tba!*8.,  101- 

 camphoramate,  i,  339. 

 chlora^etate,  magnetic  rotation  of, 

THAN8  ,  121 

■  chloride,  ratio  of  the  specific  heats 
of,  ii,  33. 

 cinnaniate,  dichloride,  i,  835. 

■  a-cyanocinnamate,  i,  22. 

.  decahydroquinolinecarbamate, 

desmotroposantonite,  i,  205. 

—  diacetoacetate,  i,  22^ 

 dibromognllate,  deriratires  of, 

i,  120. 

 dibromotetramethylenedicarboxyl- 

ate,  Tbanb.,  9G7 


I  Methvlic  dihydrotetrenedicarboxylate, 
I     Tft'iNS.,  m. 

  dimethvlscotoacetate,  magnetic 

I      rotation  of,  Trans.,  816,  823.  826. 
f   diphenacylcyanacetAte,  i^  593. 

— —  diphcnyl-o-carboxylate,  i^  u2!L 

— —  1 :  4-etliylcyclopentttnecarboxyl« 
ate,  i,  521. 

 ethylic  oxalacetate,  i^  llfi., 

 ethylisonitrosocyanacetato,  i,  317. 

■       formazylglyoxalate,  i^  1H3. 

  gallate,  metallic  deriratives  of, 

j      L  130- 
 glutaconate,  action  of  ammonia  on, 

I   heptanaphthenate,  [,  522. 

 hexahydrosalicylnte,  i^  87j  21fi. 

 hrdrindenecarboxylato,  Tbans., 

I  221.' 

(   hydrogen  a-truxillate,  i,  12L 

'   y-truxillate,  i,  121. 

j   hydroxydinitrophenylcarbamate, 

I     i,  iia. 

—  ■  hydroxyterpenylate,  ii  3^2 

—  iodide,  ratio  of  the  specific  heats 
of,  ii,  38. 

I   io<losolerephthalate,  ij  131. 

I   iodoterephthalate,  ij^  liil, 

I   iridatc,  i^  13. 

I   isonitrosopynnacetjito,  i^  317. 

 lactate,  variations  in  the  rotatory 

I      power  of,  ii,  211L 

I  —  levosantonite,  i^  2£ML 

 mesitylacetic  acid,  lfi2. 

•       mesitylglyoxylic  acid,  i,  461. 

 metallic  tartrates,  i,  68. 

 o-mothylbenzyl-o-tricarboxy- 

methylimido,  i,  6()3. 

 methylcarbamate,  i,  115- 

'       m-methyl-a-cyanocinnamatc,  i^  33. 

——  o-mcthyl-o-cyanocinna»natc,  i^  iLL 

 p-melhyl-a-cyanocinnamate,  i,  3iL 

 nicthyldesmotroposantonite,  i,  206. 

 iiiftli  vlj\Tnizoline-3 : 1 : 5-tricarb- 

I      oxylatc,  3i7. 

I  —  mcthTltrimethylenetricarl)oxylate, 
L34L 

 naroeine  and  salts,  r,  58^  59. 

—  /3-nnpht  haquinoK-arbuxj  late, 
i,  605. 

'  /9-naphthaquiuonecarboxylate, 
i,6li5. 

 nicotinate,  i,  172. 

 nitrate,  preparation  of,  481. 

 p-nitro phony Icarbamate,  i^  115. 

 n-octouupliihcnato,  i,  215. 

 fit-octonaphthenate,  i,  215. 

 o-octonaph»henate,  i,  215. 

 /)-octonaphthenat«,  i^  245. 

— —  oxalacetate,  i,  116. 

— —  oxalate,  heat  effusion  of,  ii,  422. 
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Mcthylic  papaverinate,  inethylb«tATno 
of,  i,  fiO. 

 phenacj  Icy  an  acetate,  ij  533* 

 phenTliniidocbloroforniBte,  408. 

 phenjlpjraiolonecarboxjlate, 

llfi. 

 picolinate,    42^  ^22. 

 propylic  ether,  ij  62- 

 pyrazolincdiearboxylate,  348. 

 pyra»oline-4 :  S-dicarboxyUte, 

—  pyniy.oline-3  : 4. :  5-tricarboxy- 
acotate,  'MiL 

 quinolinate,  472. 

 ?alt8  of  nomial  fatty  acids,  boiling 

))oints  of  Tkaks.,  725. 

-■■  ■  Telocity  of  liydrolysiei  of  cer- 
tain, ii,  275. 

  nulphide,  attempts  to  deodorise, 

i,  3r>:r 

 reactions  of,  ii,  368. 

 tetramethoxy-/3-coumarates, 

 tetramethyldiamidotriplienylme- 

thanecarboxylate,  i^  tiQ2. 
■  ci*«tetmniethylenctIicarboxylate, 

Tba^s.,  583. 
■       jj-tolyliniidoformate,  l  407. 
•  A-/>tolyl-a-pbenylformatylfomi- 

ate,  ii  457. 

 tricnrballyhite,  i^  482. 

 triinethvliMic  l  :  2 : 3-tricarboxv- 

1 -acetate,  347. 
Metbyliniidometbyltbiourazole,  i^  477. 
Mcthyiiniidothiobiazoline,  and  its 

methyl-derivatives,  ij  3U5. 
Methylirctol,  i,  50. 
Methyl  iridic  ncid.  i^  4fi- 

 dibromo-,  i^  48. 

Methyliridol,  i,  4SL 
MethylisocarboBtyril,  i,  IS2. 
 bronio-,  i. 

MethviisocarbostyrilcarboxTlic  acid, 

a-Mothyliffoquinoline,  i^  liaS.. 

Methyl ketopentametbylene  and  its  de> 

rivatives,  L  405. 
Methylmalonic  acid,  heat  of  combustion 

of,  1^225. 

/3-Mithyl-iu^-methoxyphenyloxaroline, 

i^  ^2iL 

Mctliylmorphimethine  and  its  optical 

isouicride,  ij,  130. 

 constitution  of,  i,  431. 

Methylmucobromoxime,  222. 
Methyliitucochloroxime,  i^  U22. 
/:}-MethTlnaphthaleno,  crystalline  form 

of,  i,  380. 
n-Mothylnitronormetbylopiazone, 

H-Methylnormethylopiafone,  i,  i2fit 
N-Mcthyluoropiasone,  i^  42iL 


n-Mcthyloctohydronaphthyridine, 

ij  aas. 

Methylpentylethylenc,  action  of  nitrotyl 

chloride  on,  TaAXS.,  326. 
Metbylphenophenyltriazine,  i^^oZ. 
/3-Methyl-(.phenoxyamylamine.  i,  34. 
a- Methyl-^-phenoxy valeric  acid,  34* 

0-  Methyl-^-phenoxTvaleronitrile,  i,  3:L 
Methylphenylbenzoyltriazole,  i^  02.. 
Methylphenylcoumarin,  oxy-,  i^  381. 
Methvlphenylenediazosulphine  chloride, 

-       iodide,  i^  124. 

2-  Mt'tltyl-2''-phenvl-4'-hT(lro\yquinO- 
;       line,  ij  4;iL 

it-Methylphenylimidothiobiazoline, 

Methylphenylmercurammonium  hy- 
droxide, constitution  of,  r,  248. 

Mcthylphenylnitroifamine,  action  of 
fused  potash  on,  ij,  369. 

/8-Metlul-/i-phcnyloxazoline,  22. 
t  3  :  1-Methylphenylpyrazole,  L  345. 
I  3 :  5-Methylphenylp>razole,  i.  ''  U». 
I  &  :  1-Methylphenylpyrazole,  ij  345. 

3_:  l-Methylphenylpyrazolc-5-carboxylic 
acid,  i,  346. 

Methylphenylpyrazole-p-phenylsul- 
phonic  acid,  i^  34<>. 

MethylphvUotaonin,  i^  242. 

rfi'-Mcthyl-a-pipecoline,  i^  307. 

Methyl-/3-pipe<*oline,  i^  162. 

fli-Methyl-a-piperidone,  i^  310. 

Methylpropylcarbiuol  and   its  deriva- 
tives, rotatory  power  of,  ii,  22i 

Methylpropyletliylene,  action  of  nitro- 
syl  chloride  on.  Trans.,  325. 

Methylpvrazine,  ij,  IlSi. 
,  3-Methylpyrazole,  derivatires  of,  r,  544. 

5-Methylpyrazole,  i^  344. 

Mcthylpyrazole-p-phcnvUulphonic  acid, 
i,a4fi. 

3-  Methylpyrazole»ulphonic  acid,  i^ 
I   5-Methylpyrazoline,  i^  345. 

^-Metliylpyromucic  acid,  dchydromucic 
acid  from,  i^  442* 

'  w-dibromo-,  i,  442. 

j   bromide,  «-dibromo-,  i^  4-12. 

I   Methylquinidine,  hydrazone  of,  i^  43L 
I  Mothylquinine,  hydrazone  of,  i^  431. 
I   Methylquinolineonrlwxylic  acid,  i^  &09. 
I   a-Methyl-Y-quinoquinoline,  i^  474. 

Methylrhamnoside,  i^  4. 

Methylscoparin,  i,  S42. 

Methyltartronic  acid,  i^  498. 

Methyltetrahydroisoquinoline  meth- 
iotlide,  i,  2(ia. 

-A^N'-Methyltetrahydro-a-naphthinol- 
ine,  62tL 

1-  Methyltetrahydroquinoline,  ij  301. 
3-MethTltetrahvdroquinoline,  oxidation 

of,  i^'aoi. 
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Methylthiocoumothiazone,  L 
Methylthiosemicurbtuide.  ij 
Methyltoljlencdiazosulpliine  iodide, 

MethTltriazole,  ainido-,  i,  52. 
Metliyltriethylbraztlin,  L  257. 
Metbyltrimethylenctricurboi^lic  acid, 

Mica-group,  ii,  284. 

Microbes,  assimilation  of  atnioi^pherio 

nitrogen  by,  ii,  2QQ. 
 production  of  ammonia  in  the  soil 

bj,ii,  21iL 
Microchemieal  investigation  of  minerals, 

ii,  IQCL 

]SIicrocIine  from  Durbacb,  ii,  41i£L 

Micro-organisms,  production  of  succinic 
acid  by,  ii,  4fi5. 

Milk,  and  its  products,  estimation  of 
nitrogen  and  proteul^  in,  ii,  76. 

— — "  comparison  of  methods  for  esti- 
mating fat  in,  ii,  166. 

 cow's,  analysis  of,  ii,  ^60- 

 and   human,  estimation  of 

protcTds  and  extractives  in,  i;,  107. 

 effect  of  calcium  phosphate  in  food 

on  the  ash  of,  ii,  2:ML 

 human,  analysis  of,  ii,  360. 

 the  fats  of,  ii,  326.  im. 

 influence  of,  on  intestinal  putre- 
faction, ii,  3112. 

 mtde's,  ij  b5L 

 preservation  of,  for  the  estimation 

of  fat,  ii,  2£ii 
— —  proteids  of,  ii,  23* 
Milosin,  ii.  322. 

Mineral  oil  and  sperm  oil,  analysis  of 

mixtures  of,  ii,  2Jii. 
Mineral  water.    See  Water. 
Minerals,  action  of  potassium  cyanide 

on,  ii,  416. 

 michrochemical  tests  for,  ii,  100. 

— —  of  high  specific  gravity,  se]>arution 

of,  ii,  456. 
Mines,  coal  gas  in  the  air  of,  apparatus 

for  tlie  estimation  of,  ii,  258. 
Moldarito  from  Badomilic,  Bohemia, 

ii,  2il. 

Molecular  deviation,  maximum,  in  the 
series  of  the  ethereal  salts  of  active 
diacefylglyceric  acid,  Tkaxs.,  750. 

 formula  of  some  liquids  as  deter- 
mined by  tlifir  molecular  surface 
energy,  Tbans.,  167. 

•       refraction,  ii,  *>.'). 

 potatory  polarisation,  ii,  177. 

— —  weight  determinations  by  the  cryo- 
scopic  method,  causes  which  interfere 
with,  ii  157. 

  •         determinations,  cryosoopic, 

in  benzene,  ii,  133. 

—  in  solid  solutions,  ii,  274. 


.Molecular  weiglit  of  n  dissolved  salt 
and  the  density  of  a  saline  solution, 
relation  between,  ii,  440. 

 of  hydrogen  peroxide,  ii,  88» 

 of  iodine,  ii,  445. 

 of  mercurous  chloride, 

ii,  353. 

■   of  mercurous  nitrate  by  the 

cryoHCopic  method,  ii,  139. 

 of  soluble  compounds,  deter- 
mination of,  by  means  of  red  blood 
corpuscles,  ii,  411. 

 weights,  Beckmann's  method  for 

determining,  ii,  S2i 

 in  solutions,  tit  ration  method 

of  determining,  ii,  ISO. 

 of  liquids,  determination  of, 

ii,  IIIL 

 volume  of  crystalline  substances, 

ii,  ISL 

  volumes  of    boron  compounds, 

ii,  fi. 

Molybdates,  influence  of,  on  tlie  rota- 
tory power  of  rhamnose,  ii,  43;^. 

Molybdenum,  atomic  wciglit  of,  ii,  5L. 

 dioxide,  action  of,  on  silver  salts, 

ii,  454. 

 and  bisulphide,  combination 

of,  with  alkali  cyanides,  ii,  31fl. 

 mineral,  new,  ii,  32L 

Moly bdic  acid ,  action  of,  on  phosphorus 

pentachloride.  ii,  3H4 
    action  of,   on  potassium 

chromatc  and  dichromate,  ii,  4.'i."i- 
 complex  acids  derived  from, 

ii,  SiL 

 recovery  of,  from  residues, 

ii.  3fig. 

—  anhydride  and  phosphorus  penta- 
chloride, ii,  454. 

— —  —  behaviour  of,  at  high  tem- 
peratures, Tka.ns.,  314. 

Monticellite  crystals  obtained  in  lead 
smelting,  ii,  5iL 

Mordant,  lend  oxide  as  a,  ii,  46. 

Morindin  from  Mang-koudu,  Tk.\N8., 
867. 

Morindone  from  Mang-koudu,  Tbans., 
807. 

Morphine,  i,  430. 

Mortars,  composition  of  some,  ii,  234. 
MuulUs,  production  of  ammonia  in  the 

soil  by,  ii,  24D. 
Mucio  acid,  configuration  of,  i^  220. 
 oxidation  of,  with  potassium 

permanganate,  i,  230. 
Mucic  acid-series,  isomerism  in  the,  i^  15. 
Mucobromamide,  1^322. 
Mucobromic  acid,  320.. 
Mucobromuxime,  i,  322. 
Mucochloramide,  r,  ii22. 
Mucochloric  bromide,  i,  321. 
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Mucochloroiime,  i,  322* 
Mucophenoxybromic  bromide,  32JL 
Mucophenoxybromoxime,  S22. 
Mucophenoxjchloric  bromide,  i^  322* 
Mucophcnox.Tchloroxime,  i^  322. 
Mule's  milk,  ii,  52* 
Muscarine,  i,  437. 

Muscle,  act  ion  of  oxalates  on,  ii,  361. 

 clienuRtrv  of,  ii,  146.  358. 

 ferment  processes  in,  ii,  359* 

 human,  sulphur  in,  ii,  288- 

Muscle-rigor,  action  of  soluble  oxalates 
on,  ii,  46fi. 

Muscles  of  tctanised  animals,  substance 
resembling  strychnine  in,  ii,  106. 

Muscular  work,  influence  of,  on  the  ex- 
cretion of  sulphur,  ii,  57. 

—    -    influence  of  sugar  and  of 

smoking  on,  ii,  215* 

    lymph  formation  during, 

ii,  IILL 

Mustard,  blnck  and  white,  assimilation 

of  free  nitrogen  by,  ii,  2Qi. 
  non-fixution  of  free  nitrogen  bv, 

ii,  470. 
Myosin,  nature  of,  ii,  SjSS. 
Myrititamide,  i^  fi2* 
Myristamidine  hydrochloride,  i^  20. 
Myristamidoxime,  i^  Z£L 
Myri^tic  acid,  heat  of  combustion  of, 

1^  22iL 

Myristimidoisobulyl  ether  hydrochlor- 
ide, GIL 

Myroxylon  Pereiret,  constituents  of  the 

bark  of,  i,  d2i. 
Myxine  gltttitiosa,  secretion  of,  ii,  148. 

H. 

Xaphthalene,  acidimetric  estimation  of, 
ii,  3M. 

 /3-bromo-  and  /3-chloro-,  action  of, 

on  benzene,  in  presence  of  aluminium 

chloride,  Thans..  H74. 
 fi-chloro-  action  of  chlorobenzene 

and  sodium  on.  Trans.,  871. 

 preparation  of,  Traxs.,  875. 

 o-nitro-,  detection  of,  in  mineral 

oils,  ii,  121. 
 relative  stability  of  certain  sulph- 

onic  derivatives  of,  i,  138. 
 substituted,  rules  for  substitution 

in,  252. 

«-?sophthaleneoro-/3-naphthol,  Traxs., 
837. 

j3-Naphthaleneazo*/3-naphthol,  reduction 
of  the  acetyl-derivative  of.  Trans., 
836. 

o-Naphthalenediazoic  acid,  i^ 
/3-Naplithalenediazoic  acid,  i^  205. 
Xuphllialcnc-1 :  2-dinroxide,  i^  2IML 


yaphthalene-2: 1-diazoxide,  i,  295. 
— —  r-uitro-,  ill 

 3^-nitro-.  i,  6Q5* 

Naphthalenedioximeanhydridecar- 

boiylic  acid,  [,  lil. 
a-Naphthaleneindigo,  i,  42. 
/3-Naphthaleneindigo,  I,  43* 
Naphthalenes,  iodoso-,  ij  2115* 

 trichloro-,  melting  points  of.  1^2112. 

Naphthalene-series,  products  of  the  re- 
duction of  alkylated  azo-oolours  of 

the,  i,  006. 

 sulphonation  in  the,  i,  878.006. 

Naphthalenesulphinic  acids,  relative 

stability  of,  i,  1:^8. 
Naphtbalenesulpbouic  acids,  nitro- 

chloro-,  summary  of  properties  of 

derivatives  of,  ij  2*12. 
/{-Naphthalidomesophenylphenonaphth* 

ocridine,  i,  200* 
a-Naphthaquinol.  condensation  of,  with 

aldehydes,  i^  467. 
Naphthaquinone  chlorimides,  i^  1^- 
a-Naphthaquinone,     condensation  of, 

wirh  aldehydes,  i^  467. 
1 :  4- Naphthoquinone  chlorimide,  i^ 
/9-Naphthaquinone  chlorimides  of,  i,  19ii. 

 nitro-,  ij  226* 

/9-Naphthaquinor.edic1iIorodtimide, 

L12L 

/3-Naphthaq  uinonehydrazone,    Tra  vs., 
839. 

1  i  2  :  4*Naphthaquinonesulphonic  acid, 
i,  122. 

— —    reaction  of  with  primary 

amines,  \,  122. 
Naphthenic  acids,  ethereal    salts  of 

natural,  i^  532* 
/5-  Naphthodiphenyldihydrof  urf  uran , 

i,  5£j2. 

Naphthoic  acid,  /3-amido-,  i,  13S* 
a-Naphthol  ethvl  ether,  trinitro-, 

TRAKa.,  841.' 

 iodometric  estimation  of,  ii,  432. 

 trinitro-,  Trans..  842. 

iS-Naphthol,  action  of,  on  benzene  in 

presence  of  aluminium  chloride. 

Trans.,  874. 
 action   of,  on  the  nitrobcnzalde- 

hydos,  i.  ISfl 

 3-amido-,  i_.  336. 

a-Naphtholazobenzylic  alcohol,  i,  3fi2* 
/S-Naphtliolazobenzylic  alcohol,  i^  Sflfl. 
/3-Naphtholcarboxylic  acid  (m.  p.  116°), 

araido-,  i^  138. 
      and  its  derivatives, 

it  137, 138. 

 chloro-,  i.  133. 

 — —  nitro-,  ii  137. 

 reduction  of,  i^  87. 

a-Naphtholchlorophosphine,  i^  586. 
/S-Naphtholchlorophosphine,  i^  587. 
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l^-y«p1ithol-2  :  4  clUu]phonic   acid,  1- 

amido-,  [,  (>09. 
2.Naphthol-l :  2'-diMtIphonic  arid .  i ,  380. 
a-Napht holoxjchlofopnospliine,  i,  iiSir" 
/S-Naplitholoxjchlorophospliiiie,  fiH7. 
a-Xaphtholphospbinic  acid,  i^  587. 
;8-Naplitholphos|)lunic  acid,  i,  587. 
a-NapIitholpliosphinoufl  acid,  587. 
/3-Xaphtholpho»plunou8  acid,  i^  5.S7. 
Naphthols,  acidimetric  estimatioo  of, 

2-yaphthol-y-gulphonic  acid,  sulphona* 

tjon  of,  i,  mL 
2-naphthol-4-8ulphonic  acid,  l-amido-, 

L  108, 1P9. 
Naphtholsulplionic  acid(«,a«saj  of,  ii,  Ti. 

 relative  stability  of,  i^  138. 

2.Naphthol-l  :  a  :  2^ :  3''tctra8ulp]mnic 

acid,  i^  HHf) 
2-XaphthoM  :  3 :  2'-trisulphonic  acid, 

i,  3aa 

2  Xa^thol-3  '.2L  :  3'-trisulplionic  acid, 

1  :  1^-  y  n  pi  if  h  03  ultai  1 1  -2  : 4-disulphonio 
acid,  im 

1 :  l'-Naplithogultam»3  :  3^'disulphonic 

acid,  iiCE 
1 : 1'-Xaphtbosultamtrisulphonic  acid, 

L  mi 

a-NaplithjIamido^imnidine,  i^  516. 

 salts  of,  L  374. 

/3<Naplithjlamidoguanidine,  derivatives 

of,  i,51L 
 fait*  of,  i.  37 1. 

a-Naphthylainine,  heat  of  fusion  of, 

ii,  439.' 

 trinitro-,  Trass.,  8AL 

2-Xaplithvlainine-l :  2'  disulphonic  acid, 

Lfca.  

2-yaplitbvlaniinc-3  :  2^-digulphonic  acid, 
pulplioiiiition  of,  K  37'.'. 

2-yaphtli_v]aiiiiiie-i :  2'-diMilp1u)nic  acid , 
salts  of,  i.  378. 

Naphth^lainines, action  of,  on  the  nitro- 
benzaldehvde*,  i,  130.  li>8. 

/3-Naphthjhuiiine«ulphonic  acid,  fluor- 
escence of,  ii,  338. 

2-yHphthylainitie  2^-Biilphonic  acid,  sul- 
plionation  oF.  [,  378. 

Xaphth  jlamiucsulpbonic  acids,  assaj  of, 
ii,  Zl. 

 rolatire  stability  of.  i^  139. 

2  •  y  a  ph  1 1 1 V  ]  a  mi  n  e  •  1  :  3 '  •  tot  rii  9  u  1  ph . 

onic  ariti.  i.  379." 
2-yaphtbylaminc-l ;  3 :  2^-trisiilphonic 

acid,  L  m 

2-yaplitliY]ainine-3  :  2^  :  3^'tri8ulplionic 
acid.  K 

2-yaphtliTlannnc-3  :  2! :  4^-tri8ulphonic 

acid,  i,  illL 
Kaphtliylaxo-I  :  3-diphcnvIpyraz9lonef, 
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yapbthyhi20-3-phcnjrlpyrazoIouc», 

I   a-Nttpbthylbenzenesulphonamide. i,GOH. 
— —  action  of  diozobeuzene  chloride  on, 
i,  im 

/3-Naphtliylbcnzenesulphonamide,  i^  COS. 
a-Xaphthylboric  acid,  i^  100. 
/3-Naphthylboric  acid,  L  101. 
a-Xaphtbylboron  oxide,  i^  100- 
/9-Naphthylboron  oxide,  i^  11)1. 
/8-Naphthyldipbenylmaleiraide,  L  28. 
Naphthylcne  diazosulphide,  i,  137. 
2  :  3-Naphthyleneazimide,  i,  ' 
2 : 3.Naphthylenediamine,  [j  33fi. 
2  :  3'-\n)i]it]ivlop.odiiuiiiuc,  13IL 
XanIitli_vli>m'})IuM>vloiu'iiu'thaiie,  i,  33(L 
/S-Naphtliylguanazole,  i^  517. 
Naphthylbydrazines,  aofioii  of  nitresyl  • 

chloride  on,  Piioc,  1894,  fill 
Naphthylic  iodochlorides,  i^  298. 
Naphthylic  sodiuinsulphonates.  i,  3^ 
o-Xaphtbylic  borochloride, 
o-Xaphthylic  cth'Jic  ether,  derivatives 

of,  i,  25L  336^  420. 

 trinitro-,  Traxs  ,  8-H. 

/3-Xapbthylic  borochloride,  i^  190. 
/3- Naphthylic  cyanocampholatc.  • 
/3-Naphthjlic  sulphide,  in.  p.  of,  [,  877.  • 
/S-Xaphlhylmercury  salts,  i.  19<>. 
/S-Xaphthylnietliylnitrosamine,  i,  2.%. 
a-Xaphtbylnitro«amine,  i^  21ML 
)9-Xap}ithylnitro9aniino,  295. 

 action  of  fuscti  potash  ou,  i,  300. 

yaphtl>yl-2  :  3-quinoxaliue-o-dicar- 

boxy  lie  acid,  i^  SiltL 
a-Xaphthyitctrahydroquinazolinc, 

i,14!l. 

/S-XapbthTltetrahydroquinazoliue, 

1,148.  '  • 
a*yaphthylthiot«trahydroquinnzoIine, 

3-Xnphthylthiotetrahydroquinazoline 
L  14H. 

tt'Xaplithyltolaenc-jy'Sulphoiutniidp, 

 action  of  azo-derirativcs  on,  i,  6QS. 

/3-yaphthyltoluene-^-8uIphonauiide, 
i,  t08. 

 action  of  diazobenzcne  chluridc  on, 

i^  COS. 

Xarceine  and  its  derivatives,  i^  ^ 

 constitution  of,  SiL 

 io<Ude8  of,  ij  477. 

 salts,  i,  59. 

Narceincoxune  and  its  anhydride,  L  52-  * 

Xarceinephenylhjdnuone  hydrochlo- 
ride, i.  59. 

Xarceonic  acid,  i^  59. 

yephelinc  from  Finland,  ii,  S22. 

Xepbeline-syenite  of  Dungannon,  On- 
tario, ii,  iSl^ 

.  Nephrite  from  Britub  Columbia,  ii,  &4,  • 
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Nerves,  uclion  of  oxalatea  on,  ii,  SSL* 

Kesqiiheonite,  ii,  5IL 

Keutraligatiou,  volume  changes  of  acids 

and  bs$>(^  on,  ii,  409. 
Kcutrality,  absolute,  ii,  83. 
!Nicliiiio  and  its  salts,  i, 
IsicVol  ammonium  chloride,  ii,  12a 

 arsenide,  ii,  08* 

 arsenite,  ii,  351. 

>        bromoborate,  ii,  448. 

—  chlorohonite,  ii.  Al^ 

— —  comiiurcial,  estimation  of  impuri- 
ties in,  ii,  366. 

 compounds,  preparation  of  pure, 

ii,  m. 

  ostiroution,  electrolytic,  of,  ii,  4fil.. 

 estimation  of,  ii,  2lh. 

•     estimation  of,  by  Classen's  oxalate 

process,  ii,  482. 
•  estimation  of,  by  means  of  mcr- 

ciiric  ammonium  cyanide,  ii,  401. 
 estimation    of,    in  nickel-steel, 

ii.  298,  2i£L 

 higher  oxides  of,  ii,  238- 

.       injurious  action  of,  on  plants, 

ii,  2Q1L 

 lithium  chloride,  ii,  II. 

 nitro-,  ii,  9S. 

 oxide,  occlusion  of  ^ses  by,  ii,  45- 

 potassium  hypophosphute,  ii,  280. 

 potential  of,  ii,  374. 

■  {.eparatiou  of  bismuth  from, 
ii,4a2. 

 separation  of  cobalt  from,  ii,  34, 

as. 

•       separation  of  iron  from,  ii,  34. 

—  sepamtion  of  iron  from,  in  steel 
analyses,  it,  256. 

•  separut  ion  of  lead  from,  ii,  32* 

 separation  of  mercury  from,  by 

electrolysis,  ii,  399. 

•  separation  of  zinc  from,  ii,  34. 

^itkelic  oxide,  bohnviour  of,  at  high 
tem|jerature9,  Tuans.,  314. 

Ifickcliferous  iron  pyrites  from  Sud- 
bury, Ontario,  ii,  321. 

!Kickcl-iron  alloys,  ii,  283. 

^kitotinamide,  i^  472. 

I^icotinc,  i,  388. 

 constitution  of,  i,  380,  {128. 

 estimation  of,  in  tobacco,  ii,  75. 

403. 

Nicotinic  acid,  2  :  5-amido-,  deriTatives 
of,  L  381. 

■   azimido-,  382. 

—  diamido-,  L  382. 

Kicotyrinc  and  its  derivatives,  i^  628. 
!Niobic  anhydride,  behaviour  of,  at  high 

temperatures,  Tbans.,  314. 
[Niobium  hydroxybromide,  ii,  455. 

■  hydroxTchloride,  ii,  455. 
— —  sesquioxide,  ii,  4a&. 


Nitrnmide,  ii,  412. 
Nitramines,  i^  32iL 

Nitrates,  action  of  acid  chlorides  on, 

Pboc,  1898,  25sL 
 condensation    products  of,  with 

sulphates,  ii,  314. 

 estijnation  of  nitropcn  in,  ii,  3iil^ 

 estimation  of  nitrogen  in  manures 

containing,  ii,  67. 

 in  living  plants,  ii,  163. 

Nit-ric  acid,  detection  of  iodic  acid  in, 

ii,  29. 

— —  estimation  of,  ii.  42iL 

 estimation  of,  by  Schloesing'* 

method,  ii,  226< 
 estimation    of    very  small 

quantities  of,  ii,  328. 
 estimation  of,  with  the  nitro- 
meter, ii,  2a2^ 
 freezing  points  of  solution* 

of,  Tbaxs.,  302. 
 molecular  weight  of  liquid, 

Tbans.,  1G2. 
Nitric  oxide,  action  of,  on  potassam- 

monium  and  sodaramonium,  ii,  ZSLL 
 action    of,    on  potassium, 

Tbaxs.,  440. 

—  ■  action  of,  on  sodium,  Trans., 

443. 

-  ■   action  of,  on  sotlium  cthoxide. 

Tbans.,  944. 

  and    oxvgen,    influence  of 

moisture    on    tlie    interaction  of. 

Trans.,  613. 
Nitric  peroxide,  action  of,  on  metaU 

and  metallic  oxides,  ii,  20. 
 iullueuc«  of  moisture  on  the 

dissociation  of,  Traxs..  611L 
Nitrification,  effect  of  i>otassium  salt* 

on,  ii,  248. 

 of  prairie  soils,  ii,  Hfi 

 influence  of  chlorides  on,  ii,  4iiS. 

Nitriles,  action  of  sulphuric  anhydride, 
82- 

 and  sodium,  syntheses  with.  L 

 aromatic,  hydrolysis  of,  i^  278. 

 thermal  changes  involved  in  the 

formation  of,  ii,  340. 

velocity  of  transformation  of  ald- 

oximes  into,  i^  330. 
Nitrites,  detection  of,  in  urine,  ii,  253. 

 ethereal,  preparation  of,  i^  2. 

 in  urine,  li,  107. 

Nitritocobalt  chloride,  ii.  IlL 
Nitro-couipouuds,  ulipliHtie.  r^uctioQ 

products  of,  Pboc,  1894,  132. 

 aromatic,  i,  &I3. 

— —  electrolvlic  reduction  of, 

i,  72,  118,  603. 

 estimation  of  nitrogen  in, 

ii,  397. 

 reduction  of,  u  373,  409. 
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Nitrogen  and  carbonic  anlijdride,  ther- 
mal   properties  of  a    mixture  of, 

ii,  38, 

■  atmospheric,  assimilation  of, 
ii.  201. 

 —  assimilation  of,  bv  microbes, 

ii,  200, 

 atom,  the  asjmmetric,  i^  306,  307. 

 atomic  weight  of,  ii,  311. 

•        carbon  and    hydrogen,  simulta- 
neous estimation  of,  ii,  257. 
 chlorides  and  iodides  of,  ii,  312^ 

-  compound:),  graphochemical  calcu- 
lations of,  ii, 

—  organic,  ring  formation  in, 

i,  1C4. 

 estimation  of,  in  benzene-,  pyri- 
dine-, and  quinoline -derivatives  by 
Kjcldahl's  method,  ii, 

— —  estimation  of,  in  coal  gas,  ii,  118. 

■  cstiniiition  of,  in  munurcs  cuutuin- 
ing  nitrates,  ii, 

-  estimation  of,  in  milk  and  its  pro- 
ducts, ii,  2fii 

 estimation  of,  in  nitrates,  and  in 

nitro-  and  nitroso-compounds,  ii,  397. 

 estimation  of  total,  in  urine  by  the 

Schneider-Seogen  method,  ii,  476. 

■  excretion  of,  in  diabetes,  ii,  149. 
 free,  absorption  of,  by  Legumin- 

ii.  2QL. 

■   assimilation  of,  by  white  and 

black  mustard,  ii,  205. 

 erohition  of,  dnrinir  the  fer- 
mentation of  horse  excrement,  ii,  109. 

—  fixation  of,  by  peas,  ii,  20:?. 

 not  fixed  by  non-leguminoua 

plants,  ii,  470. 

— —  in  winter  drainage  from  bare  soil, 
and  soil  grown  with  wheat,  ii,  156. 

■  influence  of  cold  baths  on  the  ex- 
cretion of,  ii,  iSSL 

•       liquid,  refractive  index  of,  ii,  37. 
>  oxides,  red  action  of,  on  potassium, 

■  refraction  constants  of,  in  hetero- 
cyclic nuclei,  ii,  3Q2. 

 tetroxide,  influence  of  moisture  on 

the  dissociation  of,  Tkans.,  616. 

—   See  also  Nitric  peroxide. 

 weight  of  a  litre  of,  ii,  §2, 

Ii  itrogcnous  food  constituonts,  digestion 
of,  with  ^a^tric  juice  and  pancreas 
extracts,  ii,  389. 
Kitrometer,  estimation  of  nitric  acid 

with  the,  ii,  252, 
Nitrosamines,    237.  232a 

 acetylated,  reactions  of,  830» 

 diazo-acids     and  isodiazo-com- 

pounds,  relationships  bi-tweeu,  i^  360. 
Nitroso-coiupouuda,  cfitimution  of  nitro- 
gen in,  ii,  397. 


Nitrosyl  cldoride,  action  of,  on  unsatu- 

rated  compounds,  Tkans.,  324. 
Nitrous  acid,  action  of,  on  aromatic 
amines,  i^  512. 

 —  decomposition  of,  in  nitric 

acid  solution,  ii, 

 estimation  of,  in  commercial 

sulphuric  acid,  ii,  3flS. 

•  anhydride,  pnseous,  ii,  413. 

Nitrous  oxide,  absorption  and  elimina- 
tion of,  ii,  1Q2. 

 ■      -  action  of,  on  potassammonium 

and  Bodammonium,  li,  2Hn 

 ■       action  of,  on  potassium, 

—  action  of,  on  sodium,  TBAirs., 

— —  composition  and  heat  of  for- 
mation of  the  hydrate  of,  ii,  228- 

 preparation  of,  ii,  IJL 

 pure,  physical  properties  of, 

ii,  379. 
Nitryl  chloride,  i,  283. 

Nomenclature  of  organic  compounds, 

if  353. 
Nonane,  dinitro-,  ij  13^ 
Nononaphthene,  action  of  nitric  acid 

on,  ij  liilL 

 ketone  from,  i,  IfiQ. 

 secondary  amido-,  i^  150. 

 secondary  nitro-,  i^  159. 

 tertiary  amido-,  i^  169. 

 tertiary  nitro-,  i, 

NonyJio  acid,  salts  of,  i,  13. 
Norgrautttanine,  i^  155. 
Norhemipinic  acid,  i,  247. 

  anhydride,  i,  247. 

Norisosaccharic  acid,  i^  167. 
Normethjlopiazoue,  i^  429. 
Noropiazone,  i^  430. 
Nucleic  acid,    155,  2LL 

 acids,  ij  156,  214. 

   hydrolysis  of,  i,  681. 

NucleTn,  i^  311. 

 in  nutrition,  ii,  145. 

Nucleiu- bases  in  the  body,  ii,  145. 
Nuoleln-compounds,  action  of  digestive 

ferment*  on,  ii,  144. 
Nucleo-albumins,  i,  311. 

 ■  and   intravascular  coagula* 

tion,  ii,  463. 

 l)ropertip8  of,  ii,  463. 

Nucleo-prote'ids,  i^  310. 

Nutrition,  nucleTn  in,  ii,  145. 

 of  berbivora,  asparairine  in  the. 

ii,  IQfi-  ' 
■       of  the  animal  organism,  influence 

of  ferments  occurring  in  vegetables 

on,  ii,  357. 

 proteid-poor,  it,  57. 

Nutritive  value  of  sugur,  ii,  463. 
 of  various  grains,  ii,  209. 
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Oak  tar,  creosotes  from,    508,  575. 
Oatf,  digestibility  and  nutritive  value 

of,  ii,  2Q1L 
•       digestibility  of  nomml,   and  of 

those  lieatcd  to  100°,  ii,  2S4L 
 eflFcctB  of  feeding  witli,  on  the 

weiglit  and  compoeition  of  bonea, 

ii,  28<L 

 effects  of  manuring,  witli  ammon- 
ium sulphate,  ii,  426. 

■  non-fixation  of  free  nitrogen  bv, 
ii, 

Occlusion  of  gases  by  metallic  oxides, 
ii,  15. 

Octane,  normal,  action  of  nitric  acid  on, 

i,  2fiiL 

Octoliydro-1  :  S-nnphthyridine,  385. 
Octomethylenediamine,  i^  568. 
a-Oetonaplithenic  acid,  i,  245* 
»n-Oetonaphthenic  acid,  i^  2;45< 
o-Octonaphthonic  acid,  i^  21-t. 
/)-Octonapht}ienic  acid,  i,  215. 
Octylene,  normal,  action  of  nitrosyl 

chloride  on,  Tkaxs., 
Octylic  diucctylglvcrrate,  Trans.,  752, 
Octvlmalonic  acid,  In-at  of  combustion 

of,  L  22iL 
Odoiitolite,  ii,  356. 
CEnanthaldoxime,  i,  ±8. 
GCnanl hylic   acid,   solubility  of  the 

vilver,  calcium,  and  barium  salts  of, 

Offspring,  effect  of  calcium  phosphate 
consumed  during  the  period  of 
gestation  on  the,  ii,  198. 

Oil,  cotton-seed,  detection  of,  in  lard, 

ii,  335. 

 essential,  of  lemon,  i^  253. 

— —  of  valerian,  volatile  hydro- 
carbons in,  i^  140. 
-■      estiination    of,   in  linseed  cake, 

ii,  aafi. 

—  henbane  seed,  ii,  364. 

 of  AndropogoH  acJiananihux,  gcr- 

aniol  from,  i^ 
 of  cloves,  estimation  of  essential 

oil  in,  ii,  22iL 
— —  of   lemon-grass,   aldehyde  from, 

ii4aL 

 constituents  of,  i^  400. 

 of  mace,  estimation  of  essential  oil 

in,  ii.  324. 

•  of  pelargonium,  rhodinol  from, 

141^  2a3. 

 of  roses,  i^  253. 

 of  spike,  presence  of  camphcnc  in, 

i,  140. 
— —  of  tarragon,  r.  12£L 
 of  turpentine,  estimation  of,  in 

alcohol,  ii,  2afL 


Oil,  rape,  composition  of,  i,  115* 

 seal,    analytical     constants  of, 

ii, 

 sesame,  furfuraldehvde  as  a  test 

for,  ii,  121L 
 sperm  and  mineral,  analysis  of 

mixtures  of,  ii,  218- 
Oils,   essential,    aerial   oxidation  of, 

rnoc,  1804,  oL 

 campliene  in,  i,  201 . 

 estimation  of,  ii,  335. 

 ethereal  and  terpenes,  i^ 

•■  —  •  formation    of,  in  plants, 

ii,  3fiL 

 fatty,  iodine-absorption  of  some  of 

the  rarer,  ii,  402. 
 IlUbl's  iodine  absorption  process 

for,  ii,  24. 

 mineral,  detection  of  a-nltronaph- 

thalene  in,  ii,  121. 
 estimation  of  rosin  oil  in, 

ii,  402. 

 turbidity  temperature   of,  with 

glacial  acetic  acid,  ii,  481).  10(>. 

Oleic  acid,  action  of  nitrosyl  ciiloride  on, 
Tkaxs..  32a. 

Olive  mark,  ash  of,  after  treatment  with 
water  and  carbon  bisulphide,  ii,  329. 

Omicholin,  rnoc,  1893,  232. 

Opianylquinaldine,  i^  520. 

Opiazone,  derivatives  of,  i^  429. 

— —  nitro-,  ij  430, 

Optical  activity  of  compounds,  symbol 
for  denoting,  i^  337. 

 of  organic  liquids,  inQuenec  of 

temperature  on,  Tkans.,  7<»0. 

 isomerism  of  closed  chain  com- 
pounds, i^  422. 

 rotation,  ii,  TL 

 and  electrolytic  dissociation , 

ii,  78, 118, 
 value  of  double  bonds,  influence 

of  halogens  on  the,  ii,  L. 
Orcinol,  constitution  of,  i^  280. 
— —  phtlialei'nanilide  and  its  dimethvl 

ether,  i^  201. 

 reaction  of,  with  glucose,  i,  398. 

 thennochemistrr  of,  i^  235. 

 thermochemistry  of  the  sodiuot 

derivatives  of,  i^  235. 
Orcylphthalide,  b  601- 
Ores,  containing  arsenic,  estimation  oi 

phosphornii  in,  ii,  365. 
0rgiinic-cunii>ound8,  riscous    flow  of, 

Pkoc,  1894,  KlfL 
Organic  matter,  estimntion  of,  in  pot- 
able water  by  means  of  permanganate, 

ii,  256. 

Organism,  animal,  absorption  of  iron  in, 
ii,  24^1. 

 action  of  selenium  and  tel- 
lurium compounds  on  the,  ii,  200. 
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Organism,  animal,  formation  of  urea  in, 
ii,  326. 

—  influence  of  ferments  occur- 
ring in  vegctubk'S  on  the  nutrition 
of  the,  ii,  357. 

 substitution  of  strontiuui  for 

calcium  in,  ii,  198. 

 asparaginc  in  the,  ii,  2Mm. 

— —  cffccta  of  diminution  of  oxj  gen  on 
the,  ii. 

 formation  of  sulphuric  acid  in  the, 

ii, 

—  oxidation  of  methjlic  and  ethylic 

alcohols  in  the,  ii,  2L, 
 vegetable,  function  of  calcium  and 

magnesium  salt«  in,  ii,  2Q1L 
Organisms,  living,  and  the  surrounding 

atmu:»phere,   exchange  of  gases  be- 

tween,  ii,  li^a. 
Organo-metallic  compounds,  refraction 

constants  of,  ii,  415. 
Organs,  ferment  processes  in,  ii,  SiilL 
  isolation  of  succinic  acid  from, 

ii,  465. 

 nuclein  bases  in,  ii,  145. 

Orthophosphates  of  the  alkali  metals, 
ii.  137. 

Osmium,  recovery  of,  from  residues, 

ii,  iiJL 

Osmotic  pressure  and  the  reduction  of 
the  freezing  })oint,  })roportiouality 
between,  ii,  223. 

 nature  of,  ii,  228. 

■   of  solutions  of  finite  concen- 
tration, ii,  410. 

 of  solutions,  relation  between 

depression  of  the  freezing  point  and, 
ii.iai. 

 the  theory  of,  in  solutions, 

ii,  132. 

Ossein,  rotatory  power  of,  ii,  i 

Osteomalaria,  bone  in,  it,  358. 
Ovcu,  suffty  for  sealed  tubes,  ii,  186. 
OromucoKd,  i^  2^ 

Ox-flosh,  elementary  composition  of, 
ii,  m 

Oxalacctic  acid,  ethereal  salta  'of, 

Oxalates,  action  of,  on  nerve  and 

muscle,  ii,  861. 
Oxaldihydroxamio  acid,  27S. 
Pxalhydroxamio  acid  and  its  salts, 

Oxalic  acid,  action  of  light  on,  Trans., 

m 

 estimation  of,  ii,  73. 

— — />-toluidi(lf,  iiLL 
Ozalotoluiiloiniidochloride,  L  &liL 
Oxalyl  dibenzyl  ketone,  i,  378. 
Oxalyldiliydrazidoacetal,  i,  169. 
Oxalyldiurethunc,  303. 
Oxalylguanidine,  i^  7^  1<U. 


Oxamide,  sulpate,  Pboc,  1884,  liS. 
Oxamidedioxime,  L  570. 
Oxanilide,  dithio-,  iLLL 
Oxanilidodiuxime,  synthesis  of,  240. 
Oxazine  from  iimidodimcthylaniline  and 

diethylamidophenol,  3£^3. 
Oxaziue-derivulives    from  ortharaido- 

phenol  and  hydroxyquinones,  i,  ^ 
Oxazines,  i^  30:^ 

Oxazolines  of  the  ainsic  acid  scries^ 

him. 

Oxidation  of  gases,  ii,  293,  2^  307. 
Oxides  and  their  combinations,  grapho- 

chemistry  of,  ii,  88. 
 behaviour  of  the  more  stable  at 

high  temperatures,  Tbaxs.,  313. 

 metallic,  octlusion  of  ii;asei  by,ii,15. 

 of  the  clcuieuLs  and  the  periodic 

law,  Tbans.,  IQiL 
 stability  of,  considered  in  relation 

to  the  periodic  law.  Trans.,  31 1. 
Oximamidooxalic  acid,  i,  571. 
Oximes,  dinitrophenyl  ethers  of,  i,  4<>1 
"  molecular  transformation  of,  into 

amides,  210. 

 of  cycloid  ketones,  i,  4SL 

 symmetrical,  hydrogen  cyanide  as 

a  reagent  for,  i,  ILL 
Oximidu.-4ulphoiiatcs(,  Tbaxs.,  523* 
— —  and    sulphazotates,    identity  of, 

TttAxs.,  535. 
 behaviour  of,  when  heated.  Trans., 

5i2. 

 constitution  of.  Trans.,  535. 

— —  hydrolysis  of,  Trans.,  541. 
Oxiiidophonulic  dyes  from  gallanilidc 

and  galloparatoluidide,  i^  285. 
Oxylx'henic  acid,  i^  13. 
Oxybiazolone,  derivatives  of,  i,  97. 
Oxybrassidic  acid,  formula  of,  i^  228. 
Oxy celluloses,  i^  ^ 

 atmospheric  oxidations  of,  Trans., 

4m 

 deoxidation  of.  Trans.,  477. 

 hydrolvsis  of.  Trans.,  478. 

 natural.  Trans.,  422  ;  i^  354,  322. 

Oxydihydroxydehydroircue,  i,  81. 
Oxygen,  absorption  of,  by  loaves  af t(  r 

removal  from  plants,  ii,  151. 
 and  ou-bonic  anhydride,  exchange 

of,  between  plants  and  the  air,  ii,  110. 
 and  hydrogen  and  other  gases, 

temperatures  of  explosion  of,  ii,  LL 
 ratio  of  the  atomic  weights  of, 

 and    nitric   oxide,  influence  of 

moisture  on  the  interaction  of, 
Trans.,  013. 

 detection  of,   in  coal  gas,  &c., 

ii,  368. 

— —  dissolved,  estimation  of,  in  water, 
ii,  28,  IIH^  ISia 
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Oxygen,  cffccta  of  diminution  of,  on  the 
organism,  ii,  3^ 

 estimation  of,  in  tbc  blood,  ii, 

 cstiraatiou  of,  in  water,  ii,  28^  118, 

 line  spcctnnn  of,  ii,  265. 373. 

 liquid,  refructire  index  of,  ii,  32. 

 manufacture   of,   from  calcium 

plumbate,  ii,  8^ 

'  ■  refraetion  constant*  of,  in  hetero- 
cyclic nuclei,  ii,  'dO^^ 

-  spectrum  of,  at  high  temperatures, 
ii,33L 

Oxylactones    derired    from  phenyl- 

pyruvic  acid,  i^  522^ 
Oxymethylene-compounds,  tautomerisu- 

tion  of,  i,  613* 
Oxymethylene-deriTatiTes    of     ethyl  ic 

acctoacctate,  acetylacetone,  and  elhylic 

malonate,  i,  66. 
Oxymethylphcnylcoumarin,  i,  3<S1. 
Oxyprotosulphouic  acid,  i^  47 LI. 
Oxysantogcnenic  acid,  distillation  of, 

Oysters,  nature  and  causes  of  the  green 
colour  of,  ii,  1^ 

Ozone,  constitution  of,  ii,  4L. 

 influence  of  moisture  on  the  for- 
mation of,  from  oxygen,  Tkans.,  617. 

Ozonising  apparatus,  ii,  447. 


P. 

Palladium,  atomic  weight  of,  ii,  LiL 

 chloride,  action  of  hydrogen  and 

other  gases  on,  ii,  22^ 
 double  bromides  of,  ii,  3SS. 

■  potential  of,  ii,  874. 

 thiocarbumide  bases,  i^  273. 

Falmitamide,  i^  CO. 
Palmitamidine,  i^  70. 

 hydrochloride,  20. 

Palmitamidoxinie,  70. 
Palmitic  acid,  heat  of  combustion  of, 
ij225. 

■  ■     heat  of  fusion  of,  ii,  430. 
 preparation  of  peutadecylic 

nlcohol  from,  i,  315. 
Polmitimidoisobutylether  hydrochloride, 
1,62. 

Pancreas,  respiration  in  a  dog  after  ex- 
tirpation of  the,  ii,  423. 

Pancreatic  ferments,  ii,  103. 

 human,  in  disease,  ii,  102. 

Paparerinic  acid,  action  of  methylic 
iodide  on,  i^  ir>1. 

 metljyibetame  of,    60^  Ifil. 

Parachloralic  acid,  i^  IPS 

Pamclih)ralo8€,  i,  105,  394, 

Paracotoin,  i,  61. 

^  -  bromo-,  &L 


ParacotoTn,  dinitro-,  i^  51* 

Paradextran,     1  fil- 
Paraflin,  estimation  of,  ii, 21S. 
Parailins,  iiitro-,  synthesis  of,  102. 

 normal,  boiling  points  of.  TKAXg., 

730. 

 ratio  of  the  specific  heats  of, 

ii,a& 

Paraformaldehyde,  action  of,  on  alcohols, 

in  presence  of  ferric  chloride,  i,  487. 
Paraldehyde,  molecular  weight  of, 

L  loa. 

 oxidation  of,  by  nitric  acid,  i^  109. 

Paramannan,  i,  108 ;  ii,  2ikL 
Paraincliipliyre,  ii,  28iL 
Parasorbic  acid,  1,226. 
Parietin,  r,  ■'")41. 

Panne! ia  parwiina,  colouring  matter 

from,  i, 
Patchoulene,  i,  538. 

Pear  skin,.M'ax  and  other  substances  in, 
ii,  ^ 

Peas,  fixation  of  nitrogen  by,  ii,  203. 

 occurrence    of    trigonelhue  in, 

ii.  221. 

Peasants,  Italian,  metabolism  in,  ii, 

Pectin,  apple,  sugar  from,  ii,  lliL 

— —  formation  of,  by  the  action  of  lime 

on  tbc  sugar  cane,  ii,  112. 
Pelargonium  oil,  rhodinol  from,  i,  141. 

253. 

Pole's  hair  from  Hawaii,  analysis  of. 
ii,  3^ 

FeniciUium  ^lauciim,  soluble  ferments 

in,  ii,  109. 
Pentabenzoylmaclurin,  i,  Gn.^. 
Pentacetylethylscoparin,  i,  542. 
Pentadecoic  acid,  i,  315. 
PentadocvUc  acetate,  i,  315. 
 olcolvol,  preparation  of,  from  pal- 

mitic  acid,  i,  314 

 bromide,  i,  315. 

Pcntaghicoses,  estimation  of,  ii,  ^RO- 
Pentaglycol,  i,  353. 
A'-Pentamethenylcarboxylic  acid. 

Trans.,  10L> 
Pcntanutliylbenzene,  a«tion  of  sul- 

phuryl  chloride  on,  i,  133. 
PentamethylenecarboxyUc  acid,  anilido 

of,  TbA2»8.,  IQC. 

 dibrouio-,  Trans.,  102. 

 synthesis  of,  ThAys.,  86,  OS  ; 

i,  365. 

—  o/8j-tribromo-,  Tri>s.,  9S2. 

 chloride,  Tbaxs.,  22. 

Pentamethylenediamine,  action  of 

nitrous  ncid  on,  i.  500. 
  hydi*ochluride,   action   of  silrcr 

nitrite  on.  Trans.,  94. 
Pentamethylonedicarhoxylie  acid,  i,  3(Hi. 
1  :  1-PentamethylcuedicarboxyUc  acid, 

TKA>'fl.,  26* 
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1 : 2-PentaTnethylencdicarboxylio  acid. 
Trass.,  978. 

■  -  »•*■*•  and  /raiM-modifications 
of,  Trans., 

 dibromo-.  Trans.,  980. 

CM-Pentamcthylenedicttrboxylic  acid. 

Trans.,  50O. 

— —  anhydride,  Traxs.,  ISRT. 

—  phenylimide  of,  Trans.,  58! >. 
tran*'  Pentttniethylenetlicarboxylic  acid, 

Trans.,  oStL 

 nnhydride,  Trans.,  985. 

Pentamethylencglyfol,  i,  501. 
Pcntamoth vlhicnmtoivlin,  i,  3^1^ 
Pentamethyliretol,  i,  5iL 
Pentanc,  oxidation  of,  in  presence  of 

palladium  asbestos,  ii,  29^ 
Pentaphenyldiliydroiniidazole,  di-  and 

penta-nitro-,  i,  iilLL 
Penterythritoldiformacetal,  i^  438. 
Pentosans,  estimation  of,  ii,  260. 
'        in  plantf,  ii,  221* 

 in  soils,  ii,  2112» 

Pentoses,  acetyl-  and  bonioTl-deriTatiTes 

of,  h  lii^ 

 physiological  action  of,  ii,  108. 

Peptone,  detection  of,  in  urine,  ii,  372. 
'■       meat,  South  American,  ii,  150. 

 metallic  salts  of.  i,  5fi(). 

 salt<  of  egg  albumin,  i^  559. 

Peptones,  reactions  for,  ii,  168. 
Perchlorates,  detection  of,  in  presence 

of  cliloridcs,  chlorates,  and  nitrates, 

Pereiro  bnrk,  alkaloTds  of,  i^  1 55. 

Periodic  law  and  the  oxides  of  the  ele- 
ments,  Trans..  UhL 

—   (Stability  of  the  oxides,  con- 
sidered in  relation  to  the,  Trans., 
.314 

Pcriotlides,  new  class  of  organic,  ij  29L 
Permolybdates,  molecular  weights  of, 
ii.  i*0. 

Peroxides,    action    of    ammonia  on, 

— —  of  acid  radicles,  preparation  of, 

Pcrsulphates,  molecidor  weight  of, 
ii,  9tL 

Peru  balsam,  I,  423;  ii,  ailL 
Peruresinotannol,  i,  422 ;  ii,  361. 
Petroleum,  Califomian,  nitrogen  in, 
ii,  467. 

— —  Canadian,  sulphur  compounds 
from,  i,  2fifi. 

■  Ohio,  sulphur  compounds  from, 
i,  2filL 

— —  tcrpene-like  hydrocarbons  in, 
L611. 

Phcnacetin,  testing,  ii,  432. 
Phenocctylacctoncguanidine,  112. 


Phenacetylcarroximc,  molecular  rota- 
tory power  of,  ii, 

/9-Phenacetyldihydrotriazine,  i^  1 18. 

Phenacyleugcnol,  i,  578. 

Phenacylisoeugonol,  i^  578. 

PhenacyWanillic  acid,  i,  578. 

Phenacylvanillin,  i,  578. 

Phenanthrene,  action  of  nitrosyl 
chloride  on,  Trans.,  321. 

Phenazine  from  thymoquinonedi-o- 
nitranilido,  Proc.',  1898,  21lL 

Phenetiloxime,  i,  508. 

PhenetoTl,  jo-amido-,  deriTatives  of,  i_,  51 5. 

 condensation  of,  with  di-chlor- 

acetal,  507. 

PhenetoYlacetopyrogallol,  /'-amido-, 

o-Phenetyl  salts,  i,  191. 
o-Phcnctylboric  acid,  132. 
p-Phcnetylboric  acid,  i^  192.  •  * 

o-PhenetvIborochloride,  i^  122. 
p-Phenetylborochloride,  i^  122.  ' 
3^p-PhenetTl(lihYdroquinn7.oline,  i,  511- 
3  y<-IMuMiot  v  1-4- kottH,! ill m1  !'.'(} nirTagoline, 

1,211.  ' 
Phenetylketotetrahydroquinazoline,  ' 

i,14L  ' 
/>-Phenetylmercury  salts,  ij  191. 
3  ^/y  •  Ph  on  0  ty  1 1  r  t  m  h  y  d  roq  uitmzolrnOy 

L^iil.  ^  ~  1 

Phenet  ylthiotctrah  vdroqui  Jiazol  ine^ 

hUt  '  ! 

^•Phcno-/>-anisyldihydrotriazine, ' 

L  148.  * 
/3-PhenobenzoyIdihydrotriazino,  i,  14^. 
/3-Phenobenzyldihvdrotriiizine,  1-J8. 
/S-Pheno-^j-bromophenvldibydrotriazine^ 

iiiifi. 

/5-Pheno-^-chlorophenyldihydrotri- 

azine,  i^  148» 
"  Phenocoll."  i,  515, 

 deriratives  of,  i,  • 

"  Phenocolloxamic  acid,"  i,  51f>.  ■ 
Phenol,  action  of  sulphur}!  chlorideton^ 

1^368. 

 /)-amido,  action  of  accton©  of  of 

methyl  ethyl  ketone  on,  i^  522. 

 action  of  phthalic  anhydride 

on,  ij  ISL 

 chloro-w-amido-,  i^  18, 

 chloro-m-nitro-,  i,  1^ 

  condensation  of  phtbalidos  with, 

1,224. 

—  condensation  of,  with  halogenatckl 
fatty  acids,  i,  505.  • 

 diamido,  salts  of,  i^  2L  A 

 dibromodinitro-,  i^  17t>.         -  » 

 3  :  5-dinitro-,  i^  574. 

■       dissociation  constant  6f,  ii,  122.  • 

 estimation  of,  ii,  259.  » 

 ether,  thio-,  applicatidn  of  Friedel 

and  Crafts'  reaction  to,    41i6.  .* 
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PJienol,  freezing  points  of  solutions  of, 

Tha>8.,  3QL 

 iodo-iw-tiitro-,  IS, 

^  ketocblorides  derived  from,  i^  liiL 

*—    liquid,  molecular    weight  of, 

Trans.,  liia. 
-  melting  and  boiling  points  of,  i, 

 2  :  3-nitramido-,  ij^  185. 

 2  :  4-nitraniido-,  i^  1 85. 

 &  :  2-nitramido-,  \_i  ISi. 

 o-nitro-,  heat  of  tu(ion  of,  ii, 

/)-nitroK>-,  ethers  of,  i,  2iL 
 pi  I  r  Biological  action  of  substitution 

derivatives  of,  ii,  393. 

 picrate,  r,  1 1 D- 

 o-chloro-,  L  12Q. 

 triamido,  salts  of,  i^  2L 

 tribromodinitrO",  ij  176. 

Plienol-alcoholp,  synthesis  of,  i,  577. 
Phenolazo-a-ethoxvnaphthalene,  ij  GQlL 
Phenolchlorophosphinef,  i^  586. 
I'hcnolphthalcln  as  an  indicator,  ii,  28. 

 imido-,  i,  221. 

 tctrabromimido-,  i,  295. 

Phenol phthaleinanilidc  and  its  dimethyl 

ether,  i^  2iiL 
Phenols, action  of  iodine  in  presence  of 

alkali  on,  i,  177. 
  and    tht'ir   benzoates,  melting 

points  of,  i,  4-^9. 
  Mud  their  ethers,  action  of  sul- 

phuryl  chloride  on,  i^  368. 

<  bibasic,  chlorophosphines  of,  i_,  587. 

 compounds  of  picric  acid  with,  110. 

 condensation    of  orthaldehydic 

acids  with,  i^  600. 
 condensation  of  halogen  substi- 
tuted acids  with,  i^  505. 
— —  dcsmotropy  in,  ij  24. 
 physiological  action  of,  ii,  SSSL 

-  ■—   polyhydric,  compounds  of  the 
sugars  with,  396. 

.        subitituted,  elimination  of  halo- 
gens from,  ij  liL 

—  synthesis  of  ethers  and  ketones 
from,  ii  73. 

^•Phenomethyldihydrotriatine,  i^  148. 
■  Plicnonaphthacridine,  i,  4iL 
Phenonaphthacridone,  i^ 
■  chloro-,  i, 

Phenonaphthnzinesulphonic  acid,  i^  C07. 
/B-Pheno-p-phenetyldihydrotriazine, 

;/9-Phenophenyldihydrotriazine,  i^  148. 
Phenophenyltriazine,  ij  457. 
/3-Pheuo-j)-toIyldihydrotriazinc,  1^ 
«-Phcnoxy-/5-bron)ocrotonolactone, 
1,321. 

fl-Phenoxy-/9-bromo-7-hydroxycro(onic 

acid,  i.  321. 
;  a  •  Phenoxy-/3-chlorocrotonolactone, 
1,322. 


a-Phenoxy-/8chloro-7-hydroxycrotonic- 

acid,  [,322. 
1 :  S-Phenoxyethylisoquinoline,  l  fil^^ 

I   bromo-,  i,  619. 

7-Phenoxypropyli80s«ccinie  acid,  34. 
Phenyl  uu>n*aptau,  nitraniido-,  125. 

 pyriilyl  ketone,  i,  aiL 

 qiiinolinicimide,  L  473. 

 tolyl  ketone,  o-bromo-,  i,  417. 

 ketoxime,  o-bromo-,  i,  417. 

■  vinyl  ketone,  i^  30- 

Phenylacetanilide.  i^  525. 
Phenylacetic  acid,  heat  of  fusion  of, 
ii,  4a£L 

/3-Phenyl-7-acetobutyric  acid,  i^  52S. 
Phenvlacetyl-a-diphenylsemicarbtuide, 
i,Ml. 

Phcnylacetyl-a-diphenylthioeemicart- 

azide,  i^  411. 
Phenylacetylmethyltriazole,  [,  93. 
PhenylacetVl-o-toluididc,  i,  JiLL 
Phenylallylcarbinol,  i^  12. 
a  -  Pheny  lam  ido-/3-bromocrotonolactone, 

i,  aaiL 

«-Phenylamidocrotonolactone,  ij  321. 
a-Phenylamido-/3-crotonolactone,  i^  32L 

0-  Phenylamido-y-hvdroxvvaleric  acid, 
1,414. 

a-Phcnylamido-y-hvdroxyTaleronitrile, 

I  1,414. 

Phenylaraidomethylguanidine,  i,  512. 

 salts  of,  i,  374. 

Phenylamidometbylosotriazole,  i,  ^ 

2  :  2'-PhenTlamid'onaphthol  and  it*  de- 
rivatives, ij  200. 

3  : 5-Pheuylaujido-oxazole,  i,  3St. 
Phenylamidophenyiiniidophenylthiobi- 

azolone,  L  91L 

Phenylamidopropane,  i,  277. 

2-Phenylamidothiazole,  action  of  benz- 
yl ic  iodide  on,  i,  202. 

a-Phenylamido-7-valerolaotone,  i,  414. 

Phenylarsen  bisulpliido,  nitro-,  i,  18b. 
,   chloride,  amido-,  i,  1^. 

 compounds,  nitro-,  i,  187. 

I   sesquisulphidc,  nitro-,  i,  1S3. 

 sulphide,  amido-,  i,  ISS. 

Phenylarsinic  acid,  nitro-,  i,  187. 

Phenylarsinious  acid,  nitro-,  i.  188. 

Phenylazo-1 : 3-diphenylpy  razolonc, 
i,34a. 

Phenylazoformazyl,  preparation  of, 

i,  ikL 

Phenylazohydroxynaphthoic  acid,  i,  9L 
Phenylazophenylketopyrazolonephcnyl- 

hydraxone,  i,  183. 
Phenylazophenylosotriazolecarboxylic 

a<;i*d,  b  Ifi^ 
Phenylazo-3-phenylpTTazolone,  i,  849. 

1-  Phenyl-4-benzcneazopyT»zole,  i,  18k 

  chloro-,  L  184. 

Phenylbromarsine,  i^  188. 
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Plienylbromodiketohjdrindene,  38. 
riienjlcamphelvlsemicarbazide, 
IPhonTloamphelylthiocttrbamide,  "OA. 
Phenylcurbumidf,  p-auiido-,  lililL 
Phonyli-arbaniidodinitrophenol,  119. 
PhenylcnrbamotropfTne,  2LL 
Phenylchloracetanilido,  SJiiL 
Phenjichloraceto-o-toluidide,  a2S^ 
Phcnjlchloroceto  |)-toluididc,  5uLh. 
Pljenylchlorarsinc,  nitro-,  Li  1H8. 
Pheiiylchlorophosphine,  586. 
Phenvk'hloropropjleuehjdrindone, 

Plienvlcoumalin,  and  its  bromo*  and 

nitro-derirative*,  3QQ. 
Phenjlcjanisocarbostyril,  m.  p.  of, 

2 : 5-PhenjldibentiIeaniidothiazole, 

Phenvldibromobutvric  acid,  rcfolution 
of,  into  its  optically  active  compo- 
nrnts,  i^  333^ 

.Pbenyldibroniopropionitrile,  i^  33. 

Plif  ny  Idibydroketo-  m-diazined,  consti- 
tiition  of,  i^  621* 

3^-Plienyldihydroquinazoline,  m-amido-, 

— —  ^-bromo-,  210. 

 ^.fhloro-,  i,  2JiL 

Phcoyldihydroreporcinol,  i^  628,  699. 

Phenyldihydroreporcylic  acid,  i^  528. 

Pli»*nyldibydrore»ort*ylonitriIf,  528. 

Phony Idihydrothio-m-diazines,  constitu- 
tion of,  L  621. 

i8-Phcnyl-o7-diketobydrindcne,  i^  82. 

 dinitro-,  i,  88. 

j9-Phenyl-a7-dikctohydrindencphenyl- 
by  dm  zone,  i^  3L 

Phrnyldiketoquinazoltne,  i^  350. 

 trinitro-,  i^  351. 

Phenvldimetbylbenzoylhrdrozine, 

Plienyldimetbylfonnylhydrazine,  i^  281. 
Phenyldimcthylhydrazine,  i^  2itL 
Phenyldimethylmetbylazonium  iodide, 
i^  285. 

Phen\ldimethylnitrosohydrazinc, 

PlicnrldimcthylpTrazole  methiodide, 

Phenyldimetbylpyrazoloneaulphonic 

acid,  i^  475. 
Pl)envl-/9*dinapbtholmeihane,  m-nitro-, 

 o-nitro-,  i^  136. 

PhenTl-/3-dinaphthylmethane  oxide,  m- 

nitro-,  L  137,  lllM. 

 o-nitro',  ij,  136. 

M-Pbcnyldinitrodihydrophenazinp,  i^  55. 
Phenvldithiobiasolone  bisulphide, 

1,625. 

IijdroauJphidc,  i^  625. 


Phenjldithiobiazolonesulphonic  acid, 
i^  625. 

Pbenyldithionrazolc,  477. 
/»-Plicnyltniediiodoneetnte,  i,  447. 
m-PhcnvIenediacetic  acid  and  its  nitrilc, 
L  1231 

m-Phenylenediamine,   bromine  deriva- 
tives of,  ISl. 

o»Phenylencdiamino.   action   of  an- 
hydrides of  bibai-ic  acids  on,  ij,  375. 

jj-Phenylenedinmine,  carbamide  deriva^ 
tives  of,  236. 

 oxidation  of,  i,  23G. 

Phenylenediamines,  oxidation  of,  with 
sodium  peroxide,  ij  179. 

Phenylencdiazosulphide,  amido-,  i^  126. 

—  and  its  derivatives,  i^  123. 
— — »  homologues  of,  r,  124. 

■  nitro-,  ij  125. 

 substitution  derivatives  of,  125, 

m-Phenylenedipbenyhiialeimide,  i^  28. 
o-Phenyleneplithalyldiiniide,  M75. 
o-Phenvlene^uccinvldiiuude,  i^  375. 
a-Phenylethylamine,     277,  579. 
a-Pl»cnvlethvlcarbamide,  i,  .'^"0 
/9-PhenylethyIdihydrotriazine,  i^  1 
Phenyletliyldiketohydrindene,  38. 
Phenylglutaconic  acid,  ij,  172. 
Pbenylglyoxylic  acid,  action  of  aniline 

on,  MO. 
»-Phenylhydrazido-o-nitrotoluonitrile, 

L5I5. 

Phenylhydrazidosulphonic  acid,  salt  of, 
i,  365. 

Pbcnylhydrazine,  action  of  hydrocyanic 

acid  on,  i^  212. 
  action  of  nitrosvl  chloride  on, 

Pboc,  1804,  60. 
  action  of  thionic,  phthalic,  and 

succinic  chloridtn  on,  i,  56. 

-  amidosulphonate,  i,  365. " 

 derivatives  of,  action  of  phcnylic 

isocyanochloridc  on,  26. 

 />-dichloro-,  i,  22,  330. 

 formate  and  lactate,  414. 

 hydrate,  i^  582. 

— —  hydrobromide,  i,  662. 

 properties  of,  i^  581. 

 solubdity  of,  in  aqueous  solutions 

of  alkali  oalts,  i,  583. 

■  spontaneous  oxidation  of,  i^  - 
 substituted,  action  of  thionvl  chlo- 

ride  on,  i,  5iHL 

 thermochemistry  of,  i,  582L 

Pbenvlhydrazinecarbamidodinitropbe* 

nol*  i,  LUL 
Phenylhydnizinecnrbnmidotlinitro- 

phenoiphcnylhydrazide,  i,  lUL 
Phcnvlhvdrazoneoxalhvdroxvfumaric 

acid,  i'  2G1_,  i2L 
PhcnylhydrazoneoxalnioIeTc  acid,  i,  261. 
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Phonvlhydroxycarbamide,  sjininetrioftl, 

Phenjlhjdroxjlamine,  873. 

 nttrosainine  from, 

 iiitroso-,  i,  409,  413  * 

/S-PJjenvlbvdroivlarm'np,  k  373. 
PhenTlJijdroxTpyiidazoiU'diearboxvl- 

amide,  425. 
PhenTlhjdroxyquinolinc,  »vntbe»i»  of, 

L252. 

a-Pbenyl«'y-hydrory-»i-toluquinoline, 

syntlicsig  of,  251L 
Phenylic  bisulphide,  nniido-,  [,  22iL 

— —  nitro-,  ij  213* 

— —  bisulpbuxide,  nitro-,  i^  223. 

 dianilidophoiiphate,  i^  rtS9. 

 etbaneflulpbouatp,  i^  afi. 

■■'    ■  eugenol  ether,  dinitro-,  i^  578. 
— —  hydrosclenidc,  i^  44^, 
—  hydroxyhippnrat*,  i^  82. 

 iodoaeetate,  y^  iodo-,  i.  447. 

 isocyanocbloride,  i^  IML 

 action  of,  on  deriratiTes  of 

pbcnylhjdrazine,  9£L 

 methano«u)phonat<\  i^Sfi. 

 amido-dcriratives  of,  i^  3fi- 

■  bromo-derivativc9  of.  i^  2lL 

 nitro-derivativcs  of,  3fL 

 phenyliniidochloroformote,  i^  k>8. 

 phcnyltbiocarbaniat^,  i^  403. 

 o-propftncsulphonate,  i^  3£L 

 seleiiiilf,  dibi-oino-,  i,  4  tS. 

  dicbloro-,  i,  4AH. 

 sodiuinsulphonate,  i^  3tL 

 telluroxide,  L  449. 

Phenylimidocarbonic  chloride,  IPS. 
Phenylimidocoutnazone,  i,  £121. 
PhcnylimidocoumothinzorH',  h  (>21 . 
Pheaj  limidodiphenj  lox^  biuzolone, 

2  :  5-Phenylimidooxazoline,  i^  384. 
PhcnylimidotbiobiazoliDe  and  it*  derira- 

tives,  ij  30  i. 
2^-Phcnylindazole,  bromo-,  L  l^^fi- 

2'-  FlK'iivlindiiy.t>I(7-a-sulp]ionic  acid, 

2*-Phenylindazole-/3-8ulpbonic  acid, 

2''Ptienylindole  bromo-  and  nitro-dori- 

vatives  ot,  1^  12S. 
Phenylindoxazone,  ^-bromo-,  L  417. 
Phenyliodoniuni  hydroxide,  i^  2^ 

 salt*,  i,  242. 

Phonyliiocarbostyril,  \j  122a 
Pbenylisocarbostyrilcarboxylic  acid, 

L  m 

Pbcnylifloxazolonimide,  r,  42f>.  f>23. 
8'-Phenyl-V-ketodihTtli\><lniiKv/olme, 


 /?-clilnro-.  r,  2HL 

Fhenylkt'tutetralivdroquinazoline, 


Phenylketotetmhydroquinazultne, 
/j-bmmo-,  142. 

Phenjl-jS-lactic    acid,    electrolysis  of 
salts  of,  ij  22ii. 

Pbenylmalonic  acid,  37fi. 

Phcnylmethane,  3 :  4^-dinitro-.  599. 

l-PhenyI-3-methyl-4-benzyl-5- pyrazo- 
lone, 1^  476. 

l-Phenyl-3-motliTl-l-bcnzyl-5-pyTa»>- 
lent'."*ulpliuaic  acid,  i,  475. 

Phenjlmethvldiketohydrindene.  i,  32. 

Phenylmet by letlioxy pyrazolone,  i.  47(T. 

PhcnTlmetbylethylforraylbydrazjne, 
i^  ihi. 

Plienylmethylethylbydrnzine,  2S5. 

 nitrosu-,  i,  ^5. 

Phenylmetliylfonnylhydrazinc.  i,  2S1. 

PhcnylmethylKnanazole,  i^  517. 

Phenylmethylhydrazine,  action  of  ani- 
line on,  i,  306. 

Phenvlnietlnlhydroxvpyrazolonc, 
i,i2fL 

Phcny  1  methyl isotriaxolecarboxy lie  acid. 


372. 


Phenylmetliylphenylimido-oxybiazo- 

lone,  i^  9lL 
l-Phcnvl-3-metbylpyrazole,  amido-, 

L&4i. 

 nitro-,  i^  JLLL 

l-PhenyI-5-metliylpyrazole,  nitro-. 


5M. 


l-Phenyl-5-methylpyrazolo-3-carboxylic 

acid,  nitro-,  i^  r>44. 
3-Phenyl-5-metbylpyrazole-4-carboxylic 

acid,  ij  5itL 
PhenylmetbylpyridaronccBrboxylic, 

acid,  ij  4'in- 
Pbenylmcthylthiocarbizmc,  i^  305. 

 bromo-,  i^  3ii& 

Phenylmetbylthiocarbizonium  iodide, 
306. 

Phenylmethylthio<^mipfirl»azidc,  305. 
PhenvluutliyltriuzuletarboxTlic  acid, 
i,  23. 

/3-Phenylnui)1ithalene,  Traxs.,  869. 

 »yntlie*ii»  of,  Traxs.,  870, 

Phenyloapbthalencs,  Traks.,  869. 
Phcnyl-/5-naphthTlaminesulphonic  acids, 

i, 

Phcnylnitraminc,  i^  23S. 

 constitution  of,  456. 

Phenylnitrobcnzcncsulphazide,  202. 
Phenylnitroethane,  i^  277. 
Phcnylnitropropnne,  i^  277. 
Phcnylnitrosamine,  j>-nitro-,  i^  232. 

 pota?ssiiim,  deriTfttive  of,  l  -HS. 

Phenyloxuiuethane,  urcales  of,  ^i^ii 
Phen^lpentabydro-l  :  3  :  5-diaztbinp, 


rbcnylpluMiylimido-oxybiniolone,  L  Sfi. 
Phenvipluisjiliinic  acid,  refractive  power 
of.'ii, 


o' 
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PTieiiylphosphonis  clilorklc,  refractive  ' 

power  of,  ii, 
Phenv! propionic  acid,  formation  of  the 

hydrocarbon,  truxenc  from,  Trans., 

269,  22L 

—  chloride,  preparation  of,  Trans., 

/8-Phenylpropylamine,  i,  2iL 
•y-Phenylpropylamine,  action  of  carbon 

bisulphide  on,  i^  579. 
•  ^aud  ita  conversion  into  alljlben- 

zene,  579. 
'jr-Ph«lijrl)>rop_vK'nrbamtd(*.  k  'TP. 
^Pheny  Ipropjr  J  pheuy  Ithiocarbam  idc, 

L  579. 

l-Phenylpyrazole,  action  of  halogens 

on,  i^  li^ 
 iodo-,  L 

1  :  3-PhenylpyrazolecarboxyIic  acid, 
1,345. 

5  :  1-Phenylpyrazolecarboxylic  acid, 

a  :  S-Phenvlprrarolecarboxylic  acid, 
i,6i<L 

5:3;  4-PhenylpyrazoIedicarboxyUc 

acid,  i^  iifi. 
1-Phcnylpyrazolidone,  i,  145. 

5-PbenYlptmzoline,  i^ 

Phony  Ipyruzolone,    coui»titution  of, 

l-Phcnvlpymzolone,  i,  250,  384,  420. 

 isonitro»o-,  i,  145. 

3- Phenyl  pyrazolone,  L  3i9i  384. 

 4-i»onitroBO-,  i^  022. 

1-Phenylpyrazolonecarboxvlic  acid, 
i,2fi(L 

«-Phcnylpyrazolone«,  isomeric,  i,  350. 
Phenylpyrrolonedicarboxylic  acid, 

monamide  of.  Trans.,  i^ 
Phcnylpyruvic  acid,  oxy lactones  derived 

from,  i^  592. 
PhcnrliiuinovoBazonc,  i,4. 
Phcnyliiulphonebenzoio  acid,  nitro-, 

Phenyltetrachlorarsine,  nitro-,  i,  ISft. 
3^  Pb  c  ny  1 1  f  t  m  h  yd  rog  uinazoline, 

}/»-uuudo-,  ij  ^JJiT^ 
3*M«PhenTltetrahTdro-2-thioquinazoline, 

i,42L* 

Phenylthionmidodihydroimidazole, 

Phenvlthiobiazolone  hydros ulphide, 

L  625. 

 bisulphide,  i,  625. 

Phenylthiocarbimido,    action    of,  on 

aldoxime  ethers,  i,  511. 
.  —  p-nitro-.  [.'ML 
Phenyllhiosemicarbazide,  i,  76j,  .30i. 
Phenylthiotetrahydroquinuzolinc,  i^  147. 

•  p-bromo-  and  p-cbluro-,  i^  147. 

Phenylthiuurethane    bi»u]phidc,  para- 

bromo-,  i^  30.  | 
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A-Phenyl-<j-|»-tolylformazylbeniene, 

ii  457. 

h'  Pheny l-a-p-tolylformazylformic  acid, 
i,45iL 

A-Phenyl-a-p-tolylformazylhydride, 

i, 

Phcnyltolylroethane,  diamido-,  i^  452. 

 dinitro-,  i,  600. 

 nitro-,  ij  600. 

a-Phenyltriazyl  phenyl  ketone,  i^  99. 
Phenyltrimetiiylljydnvzine,  ij,  liiiL 
Phenyltrinitrophenyldiketoquinazoline, 

Phenyl ureidacetic  acid,  i,  332. 
o-Phenylureidobenzoic  acid,  k  Xi2. 
Phenylurethane,  action  of  phosphorus 

penfacbloride  on,  i,  186. 
■       amido-,  2311. 
Phloramine,  i^  22. 
Phlorotin,  i,  471. 

Phloridzin,  j^iifrar  from,  i,  104.  340- 
Phloridziu-diabetes,  ii,  488. 
Phloroglucinol,  action    of  sulphuryl 
chloride  on,  r,  308. 

 amido-dcrivatives  of,  i,  22. 

 trichloro-,  '.iC>H. 

 trinitro-,  121^ 

Phloro«rlucitol,  i,  235. 
Plilorose,  i,  105. 

Phonolitio    rocks  from  Black  Hills, 

Dakota,  ii,  323. 
Phorone,  constitution  of,  ii,  424. 
Phosgene,  magnetio  rotation  of,  TRANi^., 

404,420. 

Pbospbntos,  comparative  manurial  ex- 
periments with,  ii,  IlfL 

—  condensation  products  of,  i^rith 
chroraates  and  stilpbutes,  ii,  314. 

— —  mineral,  estimation  of  iron  and 

aluminium  in,  ii,  34^  lllL 
 manuring  with,  ii,  364. 

—  of  the  alkali  metal*,  ii,  137. 
Phosphuzobenzcue  auilide,  i^  242. 
 benzyl  ether,  i^  242. 

 chloride    and    its  derivatives, 

i,  24L 

 etbyl  ether,  i,  242. 

'  phenyl  ether,  i,  242. 

 pipcridide,  i,  242. 

Phospbtnylic  chloride,  refractive  power 
of,  ii,  221. 

Phosphines,  aromatic  chloro-,  i^  586. 

 oxvcbloro-,  128. 

Phosphochrouiutcs,  ii,  193. 

Phospholuteotungstic  acids,  decomposi- 
tion products  of,  ii,  384. 

Phosphomolybdat<H".  ii,  238. 

Phosphonium  chlundu,  action  of  chlor- 
ine on,  ii,  447. 

Phospborescence,  observations  on  tho 
natuio  of,  Tranb.,  734. 

Phosphoric  acid,  diamido-,  ii,  188. 
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Pliospboric  acid,  comparison  with  the 
American  oflicial  process  of  Feinber- 

,  ton's  method  for  estiuiating,  ii,  3fia^ 

 direct  estimation  of  citrate 

soluble,  ii,  2fi5. 

■   estimation  of,  ii,  3f>f>. 

.   estimation  of,  by  titrating  the 

moljbdate  precipitate,  ii,  2^ 

•   estimation  of  probably  avail- 
able, in  manures,  Tkans.,  IBl, 

•  —  estimation  of  probably  avail- 
,  able,  in  soils.  Trans.,  1 1  ■">. 

-  -    estimation,  volumetric,  of, 

ii.  22L 

 freezing  points  of  solutions 

of,  Tbax8.,  308,  309. 
Phoephoric  anhydride,  ii,  313^ 

 diglycoUic  o-toluidide,  i^  494. 

 triglycoUic  anilide,  i^  494. 

 /9-naphthalide,  i,  495. 

 o-toluidide,  i,  494. 

 ^'toluidide,  i,  494. 

— —  tri-o-hydroxyisobutyricanilide, 

 o-toluidide,  ij  497. 

'       '       p-t^luidide,  497. 

— —  trilactio  anilide,  l 

   a-naphthalide,  l 

 o-toluidide,  i^  435* 

 j7-toluidide,  i^  495. 

Phosphor- tin,  analysis  of,  ii,  217* 

Phosphorus,  behaviour  of,  in  the  diges- 
tion of  casein,  ii,  244. 

— —  conversion  of  the  yellow  into  the 
red  form,  ii,  4L. 

•  estimation  of,  in  casein,  ij  216. 

•  estimation  of,  in  iron  and  steel 
containing  silicon,  ii,  23. 

 estimation  of,  in  iron  ores,  ii,  80, 

253,326. 

■  estimation  of,  in  iron,  steel,  and 
ores  containing  arsenic,  ii,  36a. 

■  estimation  of,  in  titauiferous  iron 
ores,  ii,  2&2^ 

■  molecular  weight  of  liquid.  Trans., 

■  preparation  of,  by  aid  of  alumi- 
nium, li,  136. 

-  suboxide,  ii,  313. 

■  toxicological  detection  of,  ii,  160. 

■  yellow,  estimation  of,  ii.  67. 
Phoephovanadio  acids  and  their  salts, 

ii,  . 

Photochemical  action  in  aolutions, 
.  ii,22L 

Plithalamide,  araido-,  285. 

Phthttlic  acid,  substituted  isoimides  of, 

-  anhydride,  action  of  ethylenedi- 
amine  on,  i,  491. 

 action  of.  on  p-amidophenol 

an<i  its  ethers,  i,  187. 


Phthalic  anhydride,  action  of  o-phenyl- 

encdiamine  on,  i^  375. 
<  action  of  o-tolylenediauune 

on,  ij  376. 

 peroxide,  preparation  of,  i,  416. 

Phthalidc,  sulphone-,  i,  417. 
Plithalides,  condensation  of  phenol  witli, 

i,  294. 

  intramolecular  change   of,  into 

derivatives  of  a^-diketuhydrindene, 

Phthali  midoAoetone  ct  hy Imercaptole, 

ij  3ii5. 

(w-Phthalimido-o-nitrotoluoiiitrile, 

i.  675. 

Phthalobcnzylisoimide,  i,  594. 
Phthaloniethylisoimide,  i^  594. 
Phtlialyl-\^-diphenylcarbazouc,  i^  S£L 
Phthalylethylenediamide,  i,  491. 
Phtlialvlhomotaurine,  i,  508. 
Physiological    action    of  apocodelne, 

ii,  6£L 

 of  cocaine-deri^-ativcf,  ii,  39^1. 

— —  of    cupreine,  quinine,  and 

their  homologues,  ii,  42u. 
 of  definitelv  related  chemical 

compounds,  ii,  393. 
 of  derivatives  of  benxalde- 

hydc,  ii,  467. 
-    of  diphenyliodonium  com- 

pounds, ij  463. 
— —  of  hydrazine  and  dibenzoyl- 

diamide,  ii,  394. 

 of  nitnuiilines,  ii,  393. 

 of  nitr^»bciizone9,  ii,  393. 

 •  of  pentoses,  ii,  108. 

 of  phenol-derivatives,  ii,  303. 

 of  pilocarpine,  ii,  15LL 

—  of  pyridine,  ii,  4<)7. 

•  of  sodium  fluoride,  ii,  flO. 

 of  tellurous  acid,  ii,  *JSSL 

 of  toluidines,  ii,  31i3* 

Physostygmine,  i,  261. 
Picein,  i,  GUL 

 hydrolysis  of,  i,  &61< 

Piceol,  i^  616. 

Picolinamide,  i,  426,  472. 

Picolinanilide,  i,  472. 

Picolinic  acid,  derivatives  of,  and  their 

conversion     into  a-aroidopyridine, 

i,  425. 

 ethylbetaine  of,  i^  4^ 

Picolin-naphthalide,  i,  472. 
Picolintoluidides,  i,  472. 
Picrnconitine,  Trans.,  174;  i,  263, 

sua. 

 and     isaconitine,     identity  of. 

Trans.,  126, 

 aurochloride,  i.  308. 

 hydriodide,  i,  30S. 

Picramic  acid,  action  of  carbouyl  cUlo* 

ride  on,  i^  lliL 
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^icramnia  camloita,  erjstalline  consti* 

tueuts  of  the  fruit  of,  i,  227. 
picric  acid,  aciditnetric  CAtimatioa  of 

Hubstancos  which  form  molecular  com« 

)M>utids  with,  ii, 
 compounds  of,  with  phenols 

and  ketones,  i^  119- 
Piorocrocin,  sugar  from,  ij  ZML 
Picro«clerotinc,  i^  630. 
Picr^  lcugcaol,  i^  578. 
Picrjlhydmzine,  r,  372. 
Picrjlvanillic  acid,  i^  578. 
Picrylranillin,  i,  578. 
Pilocarpine,  physiological   action  of, 

ii,  ILSL 

Pimelic  acids,  substitutetl,  Tbaxs.,  987. 

 ketone,  390. 

Pinacono,  preparation  of,  i^  212* 
I'iimcoiie  of  the  carrone-series,  ij|  537. 
Pine  tar,  i,  012. 

Pinene,  constitution  of,  i^  142,  421, 
470. 

Pinenc-derivativcs,  ketones  from,  i,  468. 
Pinol,  i4» 

■       constitution  of,  470. 

 hydrate,  couHtitution  of,  i^  470. 

■  -  oxidation  of,  r.  460. 
Pinvs  pirea,  glucoside  from  the  leaves 

of,  i,  C1£L 

Pinylamine,  a  secondary  alcohol  from, 

i. '  45. 

a-  IMpecolinc,  oxidation  of,  with  hydrogen 

l>eroxide,  143-. 
/J-Pipcroline,   resolution    of,   into  it« 

opticul  i^mcrides,  i^  208. 

 synthesis  of,  i^  iii 

 tartrate,  crystalline  form  of,  i^  125. 

Piperazine,  detection  of,  in  urine, 

ii,  12iL 

 therapeutic  action  of,  ii,  468. 

Pijieridine,  action  of  chloroform  and 

potash  on,  i,  617. 
 action  of,  on  «-epichlorhydrin, 

L342, 

— —  action  of,  on  ethylic  aceloacetate, 

lOIL 

—  nitrol-,  Tkaxs.,  32S. 
 oxidation  of,  vith  hydrogen  per- 
oxide, i^  li^ 
Pii)eridineacetocntcchol,  i^ 
a-Piperidinesulphonic  acid,  i,  UcL 
l*ip»  rifliniumhydrinc  chlorido,  i, 
Pipcridodipheny ImaleTc  pipei  idine, 
1,28. 

Pipcridylacetal    and    it«  deriratiTcs, 

Piperiliumhydrine  chloride,  i^  342. 
Piperonal,  conversion  of,  into  proto* 

catechuif  alrlehvde,  i,  29. 
 foruiutiou  of,  from  protocatechuic 

aldehyde,  i,  80. 
Piperon^thylenequinoUne,  i^  519. 


Plapt  fibres,  cliemistry  of,  i,  G2. 
Plant  food  in  soils,  mineral,  antilvlicaE 
determination  of  probubiy  avaUablo, 

TUANS.,  11."). 

 substitution  of  strontium  for 

calcium  as,  ii,  207. 
Plant-myosin,  i,  QiL 
Plants  and  air,  exchange  of  carbonic 

anbydrid(»  and  oxygen  between,  ii,  110. 
■■      aqu:it if,  alkaline  reaction  during 

assimilation  in,  it,  42a. 
 bleeding  of,  ii,  64. 

—  calcium  oxalate  in.  ii,  65. 

—  cane-sugar  in  the  seeds  of,  ii,  la-i. ' 
— —  cause  of  the  electric  currents  ob- 

serv'ed  in,  ii,  25. 

 estimation  of  lecithin  in,  ii,  402. 

 formation  of  resins  and  ethereal 

oils  in,  ii,  361. 
 functions  and  formation  of  man- 

nitol  and  dulcitol  in,  ii,  26. 

—  injurious    action  of    nickel  on^ 
ii,  208. 

 nitrates  in  living,  ii,  1S3. 

 non-leguminous,  free  nitrogen  not 

fixed  by,  ii,  471. 
■       occurrence  and  detection  of  indi- 

can  in,  ii,  113. 

 pentosans  in,  ii,  291. 

 presence  of  saponins  in,  ii,  250. 

 the  taking  up  of  calcium  chloride 

bv,  ii,  250. 
Plant-vitellin,  i,  631. 
Plastin,  ii,  IIL 

Platinaminc    compounds,  constitution 

of,  ii,  407. 
Platinic  chloride,  action  of  hydrogen,, 

ii,  294. 

 mono-  and  hepta-hydrates  of, 

ii,4&5. 

 iodide,  therm ocbcnu«trv  of,  ii,  456^ 

 oxide,  compound  of  urseuious  an- 
hydride with,  ii,  351. 

Platinum  disodium  thioplatinate,  action 
of  water  on,  ii,  ^ 

 freezing  point  of  solutions  of,  ia 

tliallium,  Tbahs.,  ^ 

 haloid  compounds  of,  ii,  455. 

 I)otcntial  of,  ii,  374. 

 sodium  thioplatiuuti},  ii,  liS. 

Platinum-lead,  ii,  236. 

PIatinnnithioaeetann<]c-ba!«e8,  274. 

PlutiuumtluQcarbauude-buses,  i,  273. 

Platinumxanthogenamide-bases,  274,. 

Pliitoso  oxalyl  compounds,  275. 

Plumbates,  fluor-,  Tbaxs.,  393. 

Plumbic  acid,  fluor-,  Tuans.,  1122. 

Piumbocuprite    from  Semipalatinsk, 
ii.  457. 

Plums,  wax  and  other  substances  from, 
ii.  420, 

Poison,  Malayan  arrow,  ii,  328.  •  , 
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Foboning  by  carbonic  oxide,  ii,  SCO. 

 by  pyrogallol,  ii,  327. 

Poidonoiu  action  of  sodium  fluoride, 
ii,  6iL 

Poisons,  arrow,  ii,  32S.  361» 
Polarisation,  electromotive  forces  of, 
ii, 

'— —  of  a  thin  metal  partition  in  a 

voltameter,  ii,  26^. 

 of  electrodes,  ii,  178. 

•  of  mixtures  of  Halts,  ii,  406- 

 of  platinum  electrodes  in  sulpliuric 

acid,  ii,  32^ 
Polianitc,  ii,  Ifl- 

Polyphenols,  blue  reactions  of,  i^  415. 
rolytliynioquinone,  I,  328. 
Pomcgmnate  root,  alkaloids  from  the 
rind  of,  i^  ISA. 
■  estimation  of  allcaloTds  in, 

ii,42L 

Poppy  cake,  digestibility  of,  ii,  389. 
Potash  in  soils,  estimation  of  probably 

available.  Trans., 
Potash-bulbs,  ii,  322. 
Potiw»samide,  action  of  nitrosyl  chloride 

on,  TuANS.,  52L 

■  action  of,  on  inorganic  oxides, 
Trans.,  51S. 

 preparation,  properties,  and  com- 
position of,  Trans.,  511, 

Potass'ammoniiim,  action  of  nitrogen, 
nitrous  oxide,  and  nitric  oxide  on, 
ii,  28. 

Potassium,  action  of  dry  air  or  oxygen 

on,  Trans.,  434. 
  oction  of  nitric  oxide  on,  Thans., 

-  action  of  nitrous  oxide  on,  Trans., 
438. 

■  action  of  the  red  oxides  of  nitrogen 
on,  Tranb.,  44Q. 

 amidochromate,  ii,  284. 

-  and  lithium  carbonotes,  fusibility 
of  mixtures  of,  ii,  307. 

 and  magnesium  sulphates,  double 

salts  of,  ii,  02. 
— —  and  sodium,  behaviour  of  the 

liqtiid  alloy  of,  in  contact  with  dry 

oxygen  pa?,  ii, 
.   carbonates,  melting  jxiints  of 

mixtures  of,  ii.  179.  223. 

■   chlorides,  melting  points  of 

mixtures  of,  ii,  179. 

—  sulphates,  melting  points  of 

mixtures  of,  ii,  179. 

—  orsenite  sulphide,  ii,  314. 
 arsenocbromat<?s,  ii,  315. 

.  ■    ■  arsenosulphates,  ii,  315. 

—  atomic  weight  of,  ii,  311. 
 Rurechloride,  ii,  421. 

 beMzeuc>an/»-diazoeulphonate, 

i,4&&.  - 


Potassium  benzene-«yfi-diazo8ulphonate, 
1,465. 

Potassiumbenzeno  sulphonate  periodide, 

L2iLL 

 bromide,  meltinp:  point  of,  ii,  6. 

— —  bolubility  of,  ii,  M2L 

 carbonate  and  sulphate,  melting 

points  of  mixtures  of,  ii,  179. 
 freezing  points  of  solutions 

of.  Trans.,  311. 
 melting  point  of,  ii,  6. 

■  cblointc  and  hydrochloric  acid,  in- 
tcractiou  of,  Froc.,  1893,  21L 

—    and    manganese  dioxide, 

liberation  of  cblorine  during  the 
heating  of  a  mixture  of,  Trans., 
2£12- 

  *—  effect  of  heat  on,  Trans., 

814. 

— —  effect  of  pressure  of,  ii,  86. 

 influence  of  moisture  on  the 

decomposition  of,  Trans.,  G17. 

 ■  solubility  of,  ii,  443. 

 chloride  and  iodide,  melting  points 

of  mixtures  of,  ii,  179. 
 freezing  points  of  solutions 

of.  Trans.,  31Q. 

  -      melting  point  of,  ii,  6> 

 solubility  of,  ii,  443. 

■  chlorooliromate,  ii,  421. 

—  chrouiul^j  and  sulphate,  melting 
points  of  mixtures  of,  li,  179. 

  cobaltocyanide,  oxidation  of, 

L  102. 

•  cjauate,  preparation  and  properties 

of,  L  2. 

 cyanide,  action  of,  on  gold,  and  on 

some  meials  and  minerals,  ii,  41  fi. 

 cstiiuutious,  source  of  error  in, 

u,  3Sa. 

■  fluorborate,  dimorpliism  of, 
ii,  416. 

 fluoroxyperplimibate.  Trans.,  394. 

 fluorplumbate,  Trans.,  324. 

 hydrogen  mesoxalat«>,  i,  570. 

 tartrate,     dissociatiou  of, 

i,  323. 

•  solubility  of,  i^  323. 

 solubility  of,  in  alcohol 

of  various  strengths,  i,  442. 
  hydroxide,  densities  of  solutions 

of,  ii,  3QS. 

— —  — -  freezing  points  of  solutions 
of,  Trans.,  31Q. 

—  hypopho«]ihutes,  double,  ii,  270. 
 iodate,  effect  of  heat  on.  Trans., 

806,  811. 

 pure,  preparation  of,  ii,  233. 

 iodide,  action  of  ferric  chloride  on, 

ii,  140.  Unu 

—  — —  decomposition  of,  on  exposure 
to  air  and  light-,  Tbans.,  804. 
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ota*!*i urn  iodide,  estimation  of,  in  com- 
plex organic  mixtures,  ii,  2!l!L 

 libenition  of  iodine  from, 

bv  the  action  of  weak  acid,  Traxs., 
804. 

 melting  point  of.  ii,  fi, 

 —  solubility  of,  ii,  413* 

—  isocjunate,  crjstulliue    form  of, 

 molting  point  of,  Thiks.,  433. 

 mercuric  iodide,  ii,  MIL 

 metantimonate,   preparation  of', 

ii,  IS. 

 nickelocjanide,  action  of  reducing 

agents  on,  ij^  I02L 

 nitrate,  solubility  of,  ii,  443. 

 nitratosulplmtc,  ii,  315* 

— •  nitride,  non-existence  of,  Traxs., 

 nitrocarbftmate,  ii, 

 orthophosphates,  ii,  137. 

 oxidation  products  of,  Tban8., 

 oximidosulphonate  nitrate,  Traxs., 

551. 

 preparation  of,  Trawb.,  521* 

 oxiniido?ijlplionnto'!i,  Tbaxs.,  547. 

 palladium  broir.ule,  ii,  iiHa. 

— —  pentahvdrogen  dipbosphate, 
ii,  132. 

 pt^rmangnnate.  action  of  hjdrogen 

.nnd  otbcr  gaites  on,  ii,  2Qn^ 

 pho»phochromate5,  ii,  103.  315. 

 pho«]>ho^ulplintcs,  ii,  314. 

 pljusphovuiiaJates,  ii,  IH^. 

 pliitinobromide,  effect  of  pressure 

of,  ii,  aSL 

  rubidium  and  caesium  sulpbates, 

compamtive  crjstAllography  of, 
Trans.,  628. 

 comparatire  opti- 

fiil  cbaractcra  of,  Trans.,  697. 

 volume  relations 

of,  Trans.,  040. 

 nu hcniate,  action  of  hjdrogen  and 

otlier  gu*es  on,  ii, 
 ruthenium  nitrosochloride,  ii,  3Hfl. 

-  salts,  effects  of,  on  nitriilcation, 
ii,  2ia. 

•— — •  minimum  E.M.F.  required  to 

electrolyse,  ii,  17S. 
 separation  of,  from  sodium,  ii,  421* 

■  swiium  hypophosphate,  ii,  230. 

■   oximidosulphonate  chloride. 

Trans.,  551* 

 oximidosulphonatcs,  TftA5S., 

5iil* 

  sulphate,     crystallography  of, 

Trans.,  GIIL 

'    freezing  points  of  solutions 

of,  Traks.-,  311. 
—  melting  points  of,  ii,  fi. 


Potassium  sulphate,  optical  properties 
of,  Tkans.,  066. 

 tliiocyanate,  presence  of,  in  the 

stomach,  ii,  148. 

  titanornolyhdnto,  ii,  OS. 

 trihromide,  eiisjtcnce  of,  ii,  222* 

 triiodide,  dissociation  of,  in  aque- 
ous solution,  ii,  22L 

Potassium-astrachanite,  ii,  22. 

Potatoes,  process  for  the  full  analysis  of, 
ii.  122. 

Potential,  chemical,  of  metals,  ii,  iL 
 difference  between  a  metal  and  a 

solution,  ii,  305. 
  of  hydrogen  and  some  metals, 

ii,  323,  ' 

Powellit«  from    South    Hccla  Mine, 

Michigan,  ii,  240. 
Precipitation,  fractional,  ii,  348. 
Prehnitene,  action  of  sulphuryl  chloride 

on,  ij  122* 

Preserros,  green,  detection  of  copper 

phyllocyanatc  in,  ii,  170. 
Pressure,  influence  of,  on  chemical  re» 

actions,  ii,  8fi* 
 influence  of,  on  the  combination  of 

hydrogen  and  selenium,  ii,  447. 
 influence  of,  on  the  conductivity  of 

electrolytes,  ii,  428- 
 influence  of,  on  the  properties  of 

solutions,  ii,  410. 
Pressures,  apparatus  for  regulating 

diminished,  ii,  22iL 
  critical,  in  homologous  series  of 

carbon  compounds,  ii,  &L 

 of  saturated  vapours,  ii,  262. 

Propane,  oxidation  of,  in  presence  of 

palladium  asbestos,  ii,  224. 
— —  ratio  of  the  specific  heats  of,  ii.SS. 
Propane- 1  : 2-diphenyl-3-methylphenyl- 

hydrazone,  i^  184. 
Propanes,  cliloro-,  chlorination  of,  i^  1* 
Propanetriphenylhydrazone,  i,  184. 
Propanilide,  o-chlor-,  i^  425* 
Propanondi-j)-chlorophenylhydrazonc, 

i^lS4. 

Propanondiphenylhydraxono,  i^  1B4. 

ProiHinondi-/>-tolylhydrarone,  i^  184, 

Propenyl  compounds,  conversion  of  allyl 
compounds  into,  i^  75. 

Propenylphenyleneamidine,  i^  622. 

i3-PropenyItrimethylammonium  brom- 
ide, i,  271. 

Propiocatechone,  a-chloro-,  i^  74. 

Propionaldoxime,  action  of  phosphorus 
trichloride  on,  Tranr.,  225. 

 action  of  phosphorus  pentachloride 

on  the  isomeric  forms  of,  Trans., 
2i4- 

 isomeric  forms  of,  Trans.,  221. 

Propionic  acid,  affinity  constants  of 
sulphur  derivatives  of,  225* 


020 


INDEX  OK  SUBJECTS. 


403,  421 


Propionic  aciil,  o-bromo-,  mngnetic  rota- 
tion of,  TBAN8.,  410,  422. 
 diamido-,  derivatives  of, 

I  m 

 /3-dibromo-,  lilfi. 

licat  of  combustion  of,  L  22S. 
magnetic  rotation  of,  Tbaxs., 

nitroso-,  i,  114. 

 —  oxidation  of,  i^  491. 

rn.>pionvl-derivativc9  of  etbvlic  mucato, 

Propionyl-n7-diketobjdrindcne,  l 
Propionylfonno-;).toluidide,  i^  496. 
Propionyl-i>-toluidide,  i,  514. 

 cbioro-  and  di-cliloro-,  L 

Propiopiperonc,  i, 

Propyl  methyl  ketone,  araido-,  355. 
Propylacetamide,  5(>7. 
Propylaldehydiue,  i,  G23u 
Propylamine,  derivatives  of, 

'sulphur  uerivativca  of,  i^ 
.       thio-,  i,  filliL 

Propylanisamide,  fi-  and  7-bromo-, 

i,  fi21L 

Propylcupreine,  physiological  action  of, 

ii,  4:d5j 

Propylene,  behaviour  of  with  sulphuric 

acid,  i,  3liiL 
— —  isomcrides  of,  and  their  sulphates, 

i,  ai[3.  ^  , 

.  oxidation  of,  in  presence  of  pal- 
ladium-asbestos, ii,  ^l^L 

 thermocliemistry  of,  i,  433* 

Propylenic  bromide,  action  of,  on  tri- 

methylamine,  L  2^JLt 
Propylethylacetic  acid,  bromo-,  Teans., 

993. 

Propylglucoside,  Li  . 
Propylguaiacol  picrate,  i,  12Q. 
Propylic  animate,  /3-  an^  -y-amido-, 

 butanetetracarboxylate,  323- 

 chloride,  ratio  of  the  speciflc  beats 

of,  ii,  38. 

 ethylic  ether,  chloro-,  1^ 

  nicotinat^?,  L  4^ 

 phcnyUc  ether.  7-bromo-,  i^  112. 

 pieolinate,  i^  472. 

quinolinate,  i,  412. 
salts  of  normal  fatty  acids,  boiling 
ints  of,  Tra>*.,  72G. 

velocity  of  hydrolysis  of  cer- 
tain, ii.  225.  , 
PropyliJcneacetic  acid,  i^  110. 
Propylumlonic  acid,  heat  of  combustion 

of,  L  225. 
PropylpipP""!"®'  w-amido-,  i^  ulifl. 
Propyl  pi  pcidone,  2ui-amido-,  i^  3S5. 
Propvlpropylidenamin<».  i,  56L 
Prop'ylsvdphone,  diamido-,  salts  of. 


points 


Propvlsulphoncdiphtlialamic  »cid, 

Propylsulphoxido,  diamido-,  568. 

Protagon,  ii,  325. 

ProtcYd,  circulating,  ii,  61. 

 influence  of  decomposition  of,  on. 

the  output  of  neutral  sulphur,  ii,  3G0. 

 metabolism,  ii,  324. 

 nutrition,  influence  of,  on  protelJ 

metabolism  in  animal  cells,  ii,  58. 
  putrefaction  of,  in  the  intestine,, 

ii,  322. 

Proteid-matter,  active,  non-organised,, 
ii,  1Q2. 

 glucosidc  constitution  of, 

L  ISfi. 

ProteTd-poor  nutrition,  ii,  51. 
Protends,  decomposition  of,  bj  alkali 
hydroxides,  ii,  '^71. 

 estimation  of,  in  cow's  and  humaa 

milk,  ii,  10"- 
— •  estimation  of,  in  milk  and  it*  pro- 
ducts, ii,  Tjy, 

 of  egg-white,  i,  4f^. 

 of  rc<l  marrow,  ii,  465. 

 of  milk,  ii,  2lL 

— ; —  of  spleen  and  thyroid,  ii,  246. 

oxidation  of,  by  potaiwiimi  per- 

 »      :  < 


manganate,  i^  479. 
—  vcgct-ablc.  ij  t"'-'!. 

 amido-acids  obtained  bj  the 

breaking  down  of,  i,  561. 

 constitution  of,  i^  214. 


568. 


I'rotcin,  crystalloids  of,  ii,  206. 
Proteolysis    of    crystallised  globulin,, 
ii,  462. 

rrot4>ohtic  action  of  bromelin,  ii,  63. 
Protocatechuio  aldehyde,  i,  22. 
Protokoein,  i,  424. 

I'rotozoa,  secretion  of  acid  by,  ii,  356. 
PxeudechU    jiorphyriacuSf   venom  of, 
ii,  61. 

Pseudobutylcnic  bromide,  action  of,  on 

trimethylaininc,  i^  271. 
Pseudocinchonine  and  its  salts,  i^  152. 
Pseudoconhydrine,  active,  non-identilr 

of  n-cthylpipervlalkine  with,  i^  4IL 

 isomeric  modifications  of,  i^  478. 

Pseudocumene,  action  of  sulphuryl 

chloride  on,  i^  133. 

—  /)-dianiido-,  i,  466. 

 ^-diamidochToro-,  406. 

 dinitro-,  i^  406. 

 dinitrochloro-,  i^  466. 

■       iodoso-,  i,  503. 

 iodoxy-,  i,  503. 

Pseudocumoquinhy drone,  chloro-, 
i,  406. 

Pseudocumoquinol,  i^  406. 

  chloro-,  ^HL 

Pseudocumoquinone,  466. 

-  chloro-,  i^  40t>. 
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P9eiu1ocum(X]uinoueoximc>,  40fi. 
Pi«oudocmnvlic  iodochloride, 
Pscudoionone,  82-, 
P»eudoiononeplienvIhTdrazone,  82. 
Pseudonarceino,     58^  oSL 
P«eiidonuclein»,  all. 
Pseudopelletierino,  k  154. 
Psondo*olution  and   solution,  Plioc, 

1894,  166, 
Pscudouric  acid,  iniido-,  jSL 
Ploinaine  from  damaged  clieesc,  302. 
  from  urine  in  a  case  of  mnoer, 

Pulegonoxime  and  the  ketone  dcrive<l 

therefrom,  ML 
Fumpkm-ficed  cake,  ii,  Ififi. 
Purpureorhodium  salt:*,  ii,  &L 
Purpurin-i3-carboxjlic   acidti,  Tbass., 

848. 

Putrefaction  of  proteld  in  the  intestine, 
ii,  322. 

Pymconino,  composition  ond  properties 
of,  Tkaks.,  IHO. 

 salts  of,  Traxs.,  180. 

Pjraoonitine,  Tkahs.,  177. 

 hydrolysis  of,  Trans.,  170. 

 salts  of,  Trans.,  178. 

Pyrazine,  i^  {ys. 
Pyrazines,  i.  3ftL 
Pjrazole,  543. 

■       constitution  ond  tautomerism  of, 

I  ma. 

 3  : 5-diamido*,  273. 

H-Py  razolocarboxylic  acid,  i^  545. 
5-Pjrazolecarboxylic  acid,  i^  345. 
Pyruzole-dcrivativcs,  ij  302,  345.  473. 
3  :  5-Pyra2oledicarboxylic  ueid,  544. 
Pyrazolidone,  145. 
Pyrazolincs,  conversion   of  kctazines 

into,  ij,  348. 
Pyrazolone  and  isopjrazolone,  i^ 

 from  /3-aldoximeacetic  ueid,  i^  385. 

 reactions  of,  319. 

Pyrazolones    from    dehydroeetic  and 

coumalinic  acids,  r,  3LiL 
  from  phenylpropiolic  acid,  ond 

their  azo-derivutives,  34IL 
"  '"  nomenclature  of,  '>i'>v. 
Pyridine,  additive  comix>und  of,  with 

eliloraeetone,  i,  iHQ. 
 a-aniido-,  conversion  of  derivative." 

i»f  picolinic  acid  into,  i^  :42iL 

 2-amido-derivutires  of,  i,  381. 

■         -Vndorson's  reaction  for,  i,  551. 

 compounds  of,  with  metallic  per- 
manganates, i^ 

 physiological  action  of,  ii,  467. 

  platinosochloride,  i^  5ii2. 

— —  synthesis  of  derivatives  of,  from 

aldehydes     and  benzoylpi)>cridine, 

i,  5^9. 

Pyridincacetocatechol,  i,  23& 
VOL.  LXVI.  ii. 


'  Pyridinecarboxylic  ocid,  nniido-,  L  301. 
I   acids,  ethereal  salts  ond  amides  of, 

Pyriilinc-dorivotivcs,  estimation  of  nitro* 

gen  in,  ii,  2^ 
Pyridinc-series,  i^  381. 
Pyridylphcnylthiocarbamide,  3SL 
Pyrites,  estimation  of  sulphur  in, 

*ii,  302. 

Pyrogallol,  poisoning  by,  and  its  detec- 
tion, ii,  321. 

 reaction  of,  with  sngnrs,  i.  308. 

PyrogallolglycoisoquinoUuc,  i^  519. 
Pyrogallolglycotetrahydroquinoline, 

i,  iiia. 

Pyrogollolglycotetrahydi'oquinoline- 

sulphonic  acid,  i^  512ji 
Pyrogallolplycothiocyanate,  i,  506. 
I   Pyrogallylplithalide,  i,  fiOl. 
rf-Pyroglutamic  acid,  i,  428. 
/•Pyroglutamio  acid,  i.  tOS. 
Pyroglutamic  acids,  i,  498. 
rf-Pyroglutamide,  i^  498. 
Pyrolusite,  ii,  12. 

Pyromucic  acid  and  its  salts,  refraction 

constants  of,  ii,  302. 
Pyrope,     chemical     composition  of, 

ii,  285. 

Pyrophosphates,  action  of  sulphur  and 

of  the  halogens  on,  ii,  350. 
Pyrophosphoric  acid,  volatility  of, 

ii,  i2. 

Pyrotritartario   acid,  constitution  of, 
ii, 

Pi/rrhocoris  apterus,  red  pigment  of, 

'i,  543. 

Pvrrolino,  conversion  of,  into  indole, 
*i,  259. 

Pyrroline-derivatives,  formation  of,  from 

aoonitic  acid.  Trans.,  2. 
Pyruvic  acid,  action  of    aniline  on, 

'i,  lioa. 

    action  of  diazobenzene  on, 

i,  183. 

    action  of  /3-naphthylamine 

and  aldehydes  on,  i^  2iil. 

 constitution  of,  ii,  433. 

 ■  formation  of,  by  the  action  of 

light  on  tartaric  acid,  ^  274^  402. 
Pyruvic  anilido,  i^  ^Ja. 

 a-naphthalide,  L  "^96. 

  /)-toluidide,  i^  lOu. 

Pyruvo-/>-toluidide,  i^  iO& 

Quartz,  action  of  potassium  cyanide  on, 

ii,  411. 

Quercitrin     and     allied  compounds, 
L229. 

Quicklime,  inertness  of,  Trans.,  L 
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Quinaldine,  7-amido-,  ^  474. 

— —  condensation  product*  of,  o-  and 

^-hYdroxybcnzaldchyde  with,  i^  hnH, 
Quiuazolines,  s^vuthesis  of,  i^  21£L 
 thio-,  conversion  of  thiocoumazone 

into,  L  47fi. 
Quinazoliue-series,  isomerism   in  the, 

Quinhydroketopyridine,  reduction  of, 
Tbans.,  828. 

Quinic  acid,  alkylhalolids  of,  i^ 

Quinidine  dietliiodide,  i^  ItlLL 

Quinine  and  its  homologues,  physio- 
logical and  therapeutic  effects  of, 
ii,  42i. 

 diethiodide,  i^  391. 

 ethiodide,  i^  391, 

 hydriodide,  i,  3fll* 

 fluorescence  of,  ii,  H.'^S, 

 hydriodidc,  iodoethyl,  i^  391 . 

 niicrocheniical    examination  of, 

ii,  491. 

 sulphate,  basic,  i^  223- 

 thermochemistry  of,  i^  223^ 

Quioitol,  cis-  and  ^raf»«-modiOcatiou8  of, 

i^m. 

 iodohydrin,  i^  175. 

 phcnylurethane,  i,  175. 

Quinol,  chloracetate,  i^  Z4. 

 condensation  of,  with  halogenated 

fatty  acids,  i^  505. 

 diatnidoimido-,  i,  20. 

Quiuol  fruin  /3-brumocarmin,  95. 
Quinoldiehlorophospliine,  i^  .^HH 
Quinoldioxychloroptiosphine,  i^  588. 
Quinolinamic  acid,  30L. 
Quinoline,  4-amido-,  i^  fil8 

 1 :  3-amidobromo-,  i^  473. 

  1 :  2-arnidofhloi*o-,  i,  5IL 

 1 :  ii-amidoehloro-,  U83. 

 1 :  4-amidochloro-,  i,  63* 

 :  3-amidochloro-,  i^  383, 

 1  ;  2  ;  4-amidodibromo-,  i^  553. 

 3'-bromo-,  i,  817. 

  t-^-hruiiio-,  i,  <il 7. 

 3^  :  4'-brot[utiiiido-,  i^  fil8. 

 4l  •  4-bromot:bloro-,  ij  3S2. 

 2-chloro«,    and    its  derirativcs, 

 3-chloro-,  382. 

■  4-chloro-,    and    its  derivatives, 
,63. 

 2  :  4-dibromo-,  and  its  derivatives, 

i,  553. 

 3: :  i^^ihmmjt.  i,  eil^ 

 1 :  2-dichloro-,  i^  53. 

 4 :  3.dichIoro.,  i^  383. 

 ethiodide,  3-bronio-,  i^  473. 

 ethochloride,  3-bromo-,  i^  473. 

 methiodide,  3-bromo-,  i^  473. 

 niethochloride,  3-bromo-,  i^  473. 

 1 :  3-mtrubromo-,  473. 


SUBJECTS. 

Quinoline,  1 : 4-mtrobromo-,  54. 

 Jl:  3-nitrobromo-,  and  its  deriva- 
tives, i,  473. 

 1 :  2-nitrochloro-,  i^  52. 

 >  1 :  3-nitrochloro-,  i^  3i^ 

 1 :  4-nitrochloro-,  ij  53. 

 4  :  2-nitrochloro-,  i^  iiS. 

 4  :  3-nitroehloro-,  i^  3S.'V 

 L.L^4-nitrodibromo-,  i^  553. 

 preparat  ion  of,  L  473. 

 synthchiji  of,  ij  552. 

 synthesis  of  derivatives  of,  2^iL 

 2^-3-lA  !  4^tetrabromo-.  i^  473. 

 1:2:  4-trihronio-,  i,  ^53. 

 2  :  t  :  -t'-tribromo-,  ■">r>3- 

 a_L4^4'-tribromo-.  i^  473. 

Quinolineacetocatechol,  i^  235. 

Quinolineacctopyrogallol,  i^  235. 

Quinoline-derivativcs,  estimation  of 
nitrogen  in,  ii,  258. 

 synthesis  of,  i^  427. 

Quinolines,  conversion  of  indoles  into. 

 reduced,  oxidation  of,  i^  301 , 

Quinolinc-l-aulphonic  acid,  d-broino-, 
1,423. 

 2-chloro-,  ij  52. 

 3-chloro",  ij  383. 

 4-chloro-,  ij  54. 

Quinoline-4-sulphonic  acid,  3-bromo- 
L  424, 

 3-chloro-,  i,  383. 

Quinolinic  acid,  hydrogen  copper  salt  of, 
L  2511 

•  •  diamide,  r,  30L  472. 

Quinolinimidc,  i^  472. 

 m-diiodo-,  i,  12. 

 •  refraction  constants  of,  ii,  301. 

 triamido-,  i^  2iL 

Quiiionebenzoyloxime,   derivative*  of, 

L  25,  185. 
Quinoucbenzyloxime,  i,  25. 
Quinone-deri»ative«,  conversion  of  ortho- 

into  para-  and  of  para-  into  ortho-. 

Trans.,  76,  321,  717. 
Quinonedi-m-nitranilide,  Pboc,  1893, 

21fi;  i,  510. 
Quinonedi-^-nitrotoluidide,  Phoc., 

1893,  211L 
Quinonedi-^-toltiiHide,  i,  filO- 
Quinone-frt-houjoiiuorindene,       Pkoc.  , 

1893,  21fi;  1,510. 
Quinonemctlioxime,  i,  25,  185. 
Quinonemothoxime^,  chloro-,  i,  25,  -^1 
Quinone-m-nitranilide,    Proc,  1893, 

216 ;  i,  iil(L 
Quinone-^-nitrotoluidide,  pROC,  1893, 

Quinoneoximo,  m-chloro-,  benzoyl  ethers 

of,  i,  25,  4fiO. 
 isomerism  of  derivatives  of, 

i,  25,  185. 
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Q  oinoneoxirnc,  i»-chIoro«,  possiblo  atC' 

reoiAomerism  of  ethon  of,  400. 

 dibroino.,  26- 

 ethers  of,  i,  25,  185. 

Quinoncs,  action  of  bleaching  powder 

and  hypochloroua  acid  on,  i,  232* 
 interaction  of,  with  w-nitraniline 

and  nitro-/)>toluidine,  Pboc.,  1893, 

215. 

o-Quinones,  chlorinated,  preparation  of, 

i,  2M. 
Quinorite,  i,  4. 
Quinovoso,  ^  ^ 

<juinoxulinedicarboxjlic  acid,  i^  624. 
Quinoxalines,  hjdrogcuised,  i^  62^ 


B. 

Rabbitfl.  respiratory  exchange  in, 
ii,  LLL 

Radix  ipecacuanha f  estimation  of  eme- 
tine in,  ii,  2fi3. 

RafBnose  in  wheat  germs,  ii,  155. 

Rape  cake,  amount  of  ethereal  thio- 
curbirnides  obtained  from,  ii,  05. 

 oil,  composition  of,  i,  115. 

Rate  of  crystallisation  of  superfused 
liquids,  ii,  SrL 

Reaction,  velocity  of.  See  Velocity  of 
reaction. 

Reactionn,  endothermic,  effected  by 
mechanical  force,  ii,  275.  '144. 

Reduction  by  means  of  sodium  and 
alcohol,  174. 

Refraction,  atomic,  of  the  elements, 
ii,  HsL, 

 constant  and  critical  cofllcient,  re- 
lations between,  ii,  173. 

 oonstants  of  carbonyl  compounds, 

li,  301. 

 of  furfurylic  alcohol  and  py- 

romucic  acid  and  its  salts,  ii, 

■  of  organo-metailic  com- 
pounds, ii,  HIij, 

 of  oxjgen,  sulphur,  and  nitro- 
gen, iniicterocyclio  nuclei,  ii,  302. 

."  critical  index  of,  determination  of 
critical   tempemtures  by  means  of, 

ii,  aaiL 

 molecular,  ii,  265. 

 of  ketonio  and  enolic  com- 
pounds, ii,  433. 

Refractive  indices,  composition  of  saline 
solutions  deduced  from  their,  ii,  132. 

 of  liquid  nitrogen  and  of  air, 

ii,  SL 

 power  and  rotatory  power  of  com- 
pounds, relations  between,  ii,  174. 

 of  aromatic  bases,  abnormal 

increase  of,  ii,  2. 


Refractive  powers  of  brometliylene  and 
o-bromisopropylene,  ii,  1. 

 of  some  organic  phosphorus 

compounds,  ii,  221. 

Rcfractoraetric  researches,  ii,  173. 

Rosacetophonone,  i,  521. 

Resin,  galbanum,  i^  423. 

 of  jalap,  i,  540. 

Resins,  formation  of,  in  plants,  ii,  361. 

 new  method  of  analysing,  ii,  370. 

Resistance  determinations  in  electro- 
lytes, electrodes  for,  ii,  222. 

Resorcinol,  bromo-,  17H. 

 compounds  of,  with  the  sugars, 

1,322. 

 condensation  of,  with  chloracetic 

acid,  i_2  505. 

 condensation  products  of  mono- 
basic acids  with,  i,  120. 

Resorcinol-o-azobenzylic  aloohol,  i,  369. 

Resorcinoldichlorophosphine,  i,  587. 

Resorcinoldioxychlorophosphine, 

i,  588. 

3-Resorcylic  acid,  electrical  conductivity 

of,  ii,  375. 
Resorcylphthalide,  i^  601. 
Respiration  and  feeding,  ii,  391. 

 apparatus,  ii,  423. 

 effect  of  carbonic  anhydride  on, 

ii,  IM. 

 in  a  dog,  after  extirpation  of  the 

pancreas,  ii,  423. 

 in  cases  of  diabetes  mellUu*, 

u,  423. 

 in  man,  ii,  423. 

Respiratory  exchange,  effect  of  inani- 
tion and  various  diets  on,  ii,  102. 

 in  cold  blooded  animals, 

ii,  461. 

 in  frogs,  ii,  461. 

 in  rabbits,  ii,  144. 

 in  shivering,  ii,  57. 

a-Rhamnohexonic  acid  and  its  deriva- 
tives, ij  220. 

/9-Rhamnohexonic  acid  and  its  deriva- 
tives, 220. 

Rliamnohexonic  acids,  configuration  of, 

i,  210. 

Rliamnohexonic  lactone,  i,  220. 
Khaiunose,  alcoholic  solutions  of, 

ii,  22L 

 behaviour  of,  towards  pure  yeast 

cultures,  i,  4S7. 

 configuration  of,  218. 

 influence  of  sodium  and  ammo- 
nium molybdates  on  the  rotatory 
power  of,  ii,  435. 

Rhamnose-ethylmercaptal,  i,  270. 

Rhodarsenian,  ii,  240. 

Rhodinol  from  oil  of  pelargonium, 
1,141,253. 

—  nature  of,  i^  253. 
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Rhodium  chloride,  action  of  lijdrogen 

on,  ii,  22iL 
Rhodium -boecs,  ii,  50. 
Rhodusite,  ii,  4C1. 
Rico  meal,  digestibility  of,  ii,  382. 
Ricineluidic  acid,  i,  492. 

 hjdrazide,  4L''J. 

Kicinoleic  acid,  i^  422. 

KiciTiostearolin  acid,  103. 

Ri(/or  ni^rds,  effect  ot  oxalates  on  the 

occuiTcnco  of,  ii,  454. 
Root  crop«,  process  for  the  full  analysis 

of,  ii,  122. 

 sap,  experiments  on  the  acidity  of, 

Tba>8.,  127. 
Rosanilines,  constitution  of,  ij  107,  467. 
Rose  oil,  i,  2iiIL 

Rosin  oil,  estimation  of,  in  niineral  oils, 
ii,  402. 

Rotation,  influence  of  the  solvent  on 

  molecular  of  ethereal  salts  of  di- 

acetylglyceric  acid,  TiiAxs.,  755. 
 optical,  ii,  72. 

 and  electrolytic  dissociation, 

ii,m 

 specific  of  dissolved  substances, 

ii,  337. 

Rotatory  polarisation,  molecular, 
ii,lIL 

 power  and  refractive  power  of  a 

compound,  relation  between,  ii,  174. 

 change  of  sign  of,  ii.  43^ 

 influence  of  organic  solvents 

on,  i^  fiSi 

 of  amorphous  substance!*, 

ii,2. 

 of  camphor  and  the  molecular 

weight  of  certain  solvents,  relation 
between,  i^  fiLL 

 of  tinchonidine  and  its  salts, 

 of  coniine  and  its  mUs,  i^  2G2. 

 of  t/-coniine,  ii,  337. 

 of  metallic  tartrates,  i.  222. 

 of  methylpropylcarbinol  and 

allied  compounds,  ii,  22* 

 of  optically  active  com- 
pounds, influence  of  position-iso- 
nierism  on,  ii,  4iQiL 

 of  organic  liquids,  effect  of 

temperature  on,  Tra>'8.,  7tJ0. 

.  of  rhamnoBC,   influence  of 

sodium  and  ammonium  hydrogen 
molybdntes  on,  ii,  435. 

.-   of  solutions  of  certain  optic- 
ally active  substances,  cause  of  the 
variation  of,  ii,  2. 

 variation  of,  under  the  in- 
fluence of  temperature,  ii,  304,  llitL 

Rottlerin,  i,  .^01 

Rowlandite,  ii,  12. 


Rubazonic  acids,  i^  349. 

Kubervthric  acid,  benzoyl-dcrivalives 

of,  Irans.,  Ififi. 
Rubiadin,  constitution  of,  Tkaxs.,  1S2. 
Rubidium  alums,  ir, 

 antimony  haloids,  ii,  52. 

 borofluoride,  ii,  3ii2. 

 cn»flium  and  pota*sium  sulpliatc*,, 

comparutive     crystallography  of, 

Tkans.,  62S. 
 ■  '         comparative  opt  i- 

cal  characters  of,  Tbans.,  607. 
 —   voliune  relationtt 

of,  Ttia>'8.,  fi49. 

 chlorate  and  perchlorate,  ii,  35g- 

 chromous  sulpliate,  ii,  352- 

 cobaltinitrite,  ii,  3iL2. 

 ferrous  sulphate,  ii,  3^ 

 iodates,  ii,  252. 

 iodide,  ii,  352. 

 iodotetrochloridc,  ii,  352. 

 rcercuriiodide,  ii,  352. 

 ruthenium  nitrosochloride,  ii,  3S^r 

 salts,  ii,  351 . 

 sulphate,     crystallography  of. 

Trans.,  638^ 
 optical  properties  of,  TKANrf., 

680. 

—  sidphates,  ii,  352. 
Rumiinite,  ii,  457. 

Ruthenium  chloride,  action  of  hydrogen 

and  other  gases  on,  ii,  205. 

 nitrosochloride,  ii,  3«H6. 

 double  salts  of,  ii,  386. 

 potassium  nitrites  and  the  acttot» 

of  heat  on  them,  ii,  232. 
 sodium  nitrites  and  the  action  of 

hent  on  them,  ii,  232. 
Rye  bran,  digestibility  of,  ii,  3S2- 
— —  digestibility  and  nutritive  value  cf , 
I      ii,  202. 

i   ergot  of,  03Q. 


s. 

Saccharic  acid,  oxidation  of,  with  iK>tu:»- 

(!»iuni  permanganate,  i,  230. 
Saccliariraeter  degrees,  relation  of,  ta 

angular  degrees,  ii,  4^6. 
"Saccharin,"  detection  of,  in  wines  and 

beers,  ii,  127. 
— —  test  for,  in  presence  of  salicylic 

acid,  ii,  lfi4. 
iSacrharomt/ces,    beliaviour    of  pure 

varieties  of,  towards  sugars,  4S7. 
Saccharose,  estimation  ot,  in  mixture?^ 

of  nmltose,  isomaltose,  dextrin,  and 

iu  worts,  ii,  123. 

 See  sugar,  cane-. 

Safety  fuimel,  ii,  23L 
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SjifTranino  from  dietUoxyphenjlnaph- 
thostilbazonium  chloride,  007. 

Siifrole,  uc'tion  of  nitrosjl  chloride  on, 
Teaxs., 

  conversion  of,  into  isosafrole, 

 nitrosites  of,  i^  2iL 

Salicin,  hvdrolysis  of,  afii. 
Snlii'ylaldehjde,  condensation  of,  with 
hydro  x^' -o- napht  haq  ui  none,  T  u  \  X  8 . , 

 /3-trithio-,  L 128- 

SalicylaldchydephcQjlh^'dnuone,  ■"'S-i. 

 poljmeride  of,  i^  585. 

SalicjlalHoxime,  i^  2Z. 
SaUcylethjlcnequinoline  and  its  doriva- 

tives,  it^^, 
Salicyletliyltetmhydroquinoline,  i^  uiL 
Salicrlic  acid,  detection  of,  in  food, 

ii,*m 

 reduction  of,  v,  8L  24fiL 

Salicjlidcnealivlthioscniicarbazide, 

Sulicylidonephenylthiosemicarbazlde, 

Salicrlobenzyloxime,  i^  22. 
Saline  hydrates  dissociation  of,  U,  313. 
—  «»oliitions.    See  Solutions. 
Saliix'taziue  and  its  derivutivcs,  iiiL 
Sulivarj  glands,  development  of  heat  in, 

ii,a^ 

Salt  formation  in  alcoholic  solutions, 
ii.  aiL 

Salts,  notion  of  acids  on,  ii,  8^ 

 coagulative  power  of,  on  arsenious 

sulphide  solutiaaa,  Proc,  18&4,  lG(j. 

 colour  of,  in  solution,  ii,  376. 

 crystallisation  of,  from  solutions  of 

organic  dye??,  ii.  85^ 

 dissociation  of,  in  solution,  ii,  37(>. 

 electrical  conductivity   of  some, 

ii,  13iL 

— —  electrical   conductivity  of  some, 

dissolved   in  ethyiic  and  methylic 

alcohols,  ii,  339. 
 electrolysis  and    polarisation  of 

mixtures  of,  ii^  40G. 
 ethereal,  formation  of,  by  double 

decomposition,  i^  2- 
 of  aromatic  acids,  formation 

of,  i,  213. 

 of  normal  fatty  acids,  boiling 

point-»  of,  Tbaxs.,  725. 
 velocity  of    hydrolysis  of, 

ii,  21L 

 •  fusibility  of  mixtures  of,  ii,  307. 

 hydrated,  determination  of  sm  tll 

disAOciatioa  tensions  of,  ii,  270. 

 hydrolysis  of,  ii,  378. 

 inorganic,  melting  points  of,  ii,  IL 

 BolubiUly  of,  in  organic  sol- 
vents, ii,  ili. 
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Salts,  insoluble  and  complex,  electro* 
motive  forces  of,  ii,  4. 

 isomorphouii,  connection  between 

the  atomic  weight  of  contained  metals 
and  the  crvstallographieal  characters 
of,  Tkans.'  Gsa. 

 fusibility  of  mixtures  of, 

ii,  179,  22a. 

 magnetic  rotation  of,  in  diflferent 

solvents,  ii,  ±J_, 

 metallic,  inlluenco  of,  on  lactic  fer- 
mentation, ii,  iLL 

 mutual  solubility  of,  ii,  272. 

 solid,  viscous  llow  of,  Piioc,  1894, 

13(3. 

 solubility  of,  in  carbon  bisulphide, 

ii,  'dlh. 

 volatilisation  of,  during  evaporu- 

tion,  TuANS.,  445. 
Samarskite,  separation  of  the  oxides  in, 

ii, 

Sand,  detection  and  approximate  estima- 
tion of,  in  food  stuffs,  meal,  &c., 
ii,  Ifia. 

a-Santogendilactone,  distillation  of,  i^  51. 
Santonic  acid  and  its  derivatives, 

ii2«M. 

—  oxidation  of,  i,  2iLL 

Santonin,  i,  51i 

 constitution  of,  i,  143.  2^ 

 distillation  of,  i,  {LL 

 isomerides  of,  i^  2Dh^ 

Santonone,    51^  Li^ 

Santonous  acid,  constitution  of,  i,  52. 

—  isomerides  of,  i^  :il)iL 

iSuponins,  prv^cuco  of,  in  plants, 
ii,  22(L 

Sarcolactic  acid  in  pathological  urines, 

ii,  alia. 

Seammony  resin,  510. 
Scoparin,  i,  042* 

 action  of  dilute  hydrochloric  acid 

on,  i,  542* 

 action  of  potash  on,  L  i^l2- 

 constitution  of,  i^  543* 

Scopolamine,  identity  of,  with  hvoscine, 

Sea- bottom  deposits  from  the  £ast«m 

Mediterranean,  ii,  1U2. 
Seal  oil,  analytical  constants  of,  ii,  490. 
Sebacamidinc  hydrochloride,  i^  70. 
Scbacic  acid,  bromo- derivatives  of, 

i,  332* 

 synthesis  of,  Tbaxs.,  GQSL 

 anhydride,  i,  ^iSL 

Sebacimidoisobutyl  ether  hydrochloride, 
1,20* 

Secretion  of  urine,  ii,  5fi* 
Sediaieutution  and  dye-absorption, 

ii,  349. 

Seedlings,  proteolytic  ferments  in, 
ii,  2110. 
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Seeds,  lecithin  in,  ii,  15^ 
Selcnides,  organic,  preparation  of, 

Soleuiumand  hydrogen,  combination  of, 
in  a  resael  not  uniformlj  heutcd, 
ii,  135. 

 influence  of  pressure  on  the 

combination  of,  ii,  447. 
—  and  sulphur,  mixed  crystals  of, 

ii,  SiL 

 compounds,  action  of,  on  the  ani-  • 

mal  organism,  ii,  200. 
Semicarbazide  and  its  salts,  i^  1G5, 

im 

Semicarbazidcs,  thio-,  derivatives  of, 

Septirntion  of  minerals  of  high  specific 

gravity,  ii,  4fifi. 
Sericite  from  Tet«chcn,  ii,  4&L 
Serpentine  from  Bray  Ileftd,  ii,  5£L 
  from  Brewster,  New  York, 

ii,  2i2. 
Serpentine-group,  ii,  28^ 
Serum-globulin,  reducing  substance  from, 

i, 

Sesame  oil,  furfuraldehydo  as  a  test  for, 

ii,  L2fi. 
ScsquiiodylaTTiide,  ii,  .HI 3- 
Sesquitcrpexies,  'uiH. 
Sewage  water,  irrigation  with,  ii,  2\'^. 
Shivering,    respiratory    exchange  in, 

ii,  52. 

Silica,  estimation  of,  ii,  dUG. 

 estimation  of,  in  blast  furnace  »Iag, 

ii,  m 

— —  finely  divided,  decomposition  of 

solutions  by,  ii,  184. 
 powdered,  changes  of  temperature 

caused   by  contact  of  liquids  with, 

ii,  2(1L 

Silicates,  decomposition  of,  by  concen- 
trated hydrochloric  acid,  under  pres- 
sure, ii,  25^ 

 decomposition  of,  by  ferrous  and 

manganous  oxides,  ii,  477. 

  estimation  of  ferrous  iron  in, 

ii,  482. 

 natural,  composition  of,  ii,  284. 

Silicochloroform,  preparation  of,  ii,  414. 
Silicomesoxalic  acid,  ii,  415. 
Silicon  carbide,  ii,  42^  42. 

 analysis  of,  ii,  31. 

 crystallised,  action  of  the  electric 

arc  on,  ii,  42. 

 estimation  of,  in  iron,  ii,  233. 

 estimation  of,  in  steel,  ii,  lfi2* 

bexachloride,  preparation  of, 

ii,414. 
— —  octochloride,  ii,  iJJL 
 tetrachloride,  preparation  of, 

ii,  414. 
Silico-oxalic  acid,  ii,  414. 
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Silk,  constitution  of,  ij  SIL 

Silkworms  killed  by  mu»carcline,  crys- 
talline substance  in,  ii,  l-V) 

Silver,  action  of  mercuric  chloride  on, 
ii, 

 arsenite,  ii,  •'^•'^1 . 

 atomic  weight  of,  ii,  210- 

 aurochloride,  ii,  234. 

 bromide,  solubility  of,  ii,  7. 

- — -   —  solubility  of,  in  inorganic 

and  organic  solvents,  ii,  41ft. 
  chloride,   action  of  mercupoii» 

chloride  on,  in  presence  of  ammoniH. 

ii,  04. 

■   solubility  of,  ii,  2« 

— —    solubility  of,   in  inorganic 

and  organic  solvents,  ii,  41 S. 

■  chromatc,  solubility  of,  ii,  7. 
  cyanide,  gelatinous  modification 

of,  i,  2IS- 

 estimation,  electrolytic,  of,  ii,  IHl. 

  estiuiation  of,  in  antimony  and 

bismuth,  ii,  7L 

 estimation,  volumetric,  of,  ii.  119. 

 formate,  preparation  of,  l  12. 

 freezing  points  of  solutions  of,  in 

thallium,  Trans.,  33. 

 hyponitritc,  Proc,  1893,  210. 

 iodide,  solubility  of,  ii,  L 

 solubility  of,  in  inorganic  and 

organic  solvents,  ii,  418. 

 modifications  of,  ii,  22. 

 nitrate,  action  of    hydrogen  on, 

ii,2a4. 

 ammoniaeal,  action  of  hydro- 
gen on,  ii,  2Qu. 

 solubility  of,  ii,  443. 

 nitride,  formation  of,  ii,  23. 

 potential  of,  ii,  374. 

 8alt«,  action  of  hydrogen  on.ii,  295. 

 action  of  molybdenum  diox- 
ide on,  ii,  454. 

 compounds  of  ammonia  with, 

ii,  3SQ. 

•  effect  of  pressure  on,  ii,  8fi. 

 selenide,  specific  heat  and  Intent 

heat  of  change  of  state  of,  ii.  30t>. 

 solution  tension  of,  ii,  374. 

 sulphide,  specific  heat  and  latont 

heat  of  chanEje  of  state  of,  ii,  30."*- 

 sulphustaunute  from  Bolivia,  ii,  458. 

Silver-bismuth   alloys,  cupellation  of. 

Trans.,  624. 
 E.M.F.  of,  in  a  voltaic 

cell.  Trans.,  1034. 
Silver-cadmium,  ii,  225. 
Silvrr-rndmium-bismnth  alloys,  freezing 

pomtj  of.  Than  a.,  73. 
Silver-cadmium-lead     alloys,  freezing 

points  of.  Trans.,  22. 
Silvcr-cfldniium-thallium  alloys,  freez. 

ing  poiut^of,  Trans.,  2& 


o' 


INDEX  OF 

SilTer-cadminm-tin  allors,  freezing 
point*  of,  Tbaxs.,  07,  71. 

Silver-copper  couple,  uclion  of  strong 
acids  on,  Proc,  1894,  iiL 

Silver.Rold  alloys,  E.M.F.  of,  in  a  vol- 
taic cell.  Thaxs.,  1035. 

Silver-lead  allojs,  E.M.F.  of,  in  a  vol- 
taic cell,  Tkans.,  1037. 

Silver-nmgne»ium  couple,  action  of 
strong  acids  on,  Pboc.,  1884,  Hh. 

Silver-zinc,  ii,  235, 

Siphon,  constant  level,  ii,  230. 

Sjogrufvite  from  tJic  Sjo  Mine,  Sweden, 
ii,m 

Skeletons  of  animals  of  the  same  kind 

and  age,  but  of  different  weight, 

compoBition  of  the,  ii,  287. 
Slag,  b»8ic,  adulteration  of,  ii,  UJL 
 barium  and  strontium  ana- 

loguea  of,  ii,  31L 
 blast  furnace,  estimation  of  silica 

in,  ii,  399. 

 rapid  analysis  of,  ii,  25.'>. 

 "Dud  Dudley's,"  analysis  of, 

ii.  420. 

Sloes,  wax  and  other  substances  from 

the  fruit  of,  ii,  470. 
Smoking,  intluence  of,  on  muscular 

work,  ii,  2  t.'S. 
Snake  venom,  effects  of,  ii,  61. 
Soap,  action  of  water  on,  i^  422. 

 the  cleansing  action  of,  i^  440. 

Sodami<le,  action  of  ethylenio  bromide 

on.  Trans.,  522. 
 action  of  ethylic  iodide  on.  Trams.. 

521. 

 action  of  nitrosyl  chloride  on, 

Trans.,  521. 

  action  of,  on  inorganic  oxides, 

Trans.,  51fi. 

 preparation,  properties  and  com- 
position of,  Trans.,  504. 

Sodammonium,  action  of  nitrogen, 
nitrous  oxide,  and  nitric  oxide  on, 

ii,  m 

Sodium  acetate,  estimation  of,  in  com- 
plex organic  mixtures,  ii,  222. 

 action  of  dry  air  or  oxygen  on, 

Tbans.,  41.1. 

 action  of  nitric  oxide  on,  Tbaxs., 

4^ 

 action  of  nitrous  oxide  on,  Tbans., 

442. 

 action  of  strong  sulphuric  acid  on, 

Pboc,  1894,  afi. 

 action  of  water  on,  ii,  liW- 

 and  potassium,  behaviour  of  the 

liquid  alloy  of,  in  contact  with  dry 

oxygen  gas,  ii,  190. 

 ar»euosul{)lintes,  ii.  315. 

 atomic  weiglit  of,  ii,  311. 

•       uurochloride,  ii,  42L. 


SUBJECTS.  627 

Sodium  benzenosulphonate  periodide, 
L  22L 

 boro?alicylate,  i^  465. 

 bromiUe,  pentahydrate  of,  ii,  190. 

 solubility  of,  ii,  443. 

 carbonate,  freezing  points  of  solu- 
tions of,  TUANS.,  311. 

 melting  point  of,  ii,  (L 

 chloride,  freezing  points  of  solu- 
tions of,  Trans., 30C..  .108, 300;  ii,  228. 

 magnetic  rotation  of,  Tbans., 

2iL 

 melting  point  of,  ii,  fi. 

 ■ —  poluhility  of,  ii,  443. 

 — -  soluLious  of,  ii,  228. 

 ethoxide,  action  of  nitric  oxide  on. 

Trans.,  944. 

 fluoride,  toxicity  and  therapeutic 

use  of,  ii,  6iL 

 volatility  of,  ii,  380. 

 hydrogrn  hypophofphaf c,  it,  279. 

 tartrate*,  uac  of,  in  alkalime- 
try, ii,  25L 

 hydroxide,  densities  of  solutions 

of,  ii, 

 freezing  points  of  solutions 

of,  Tbans.,  310. 

 hyponitntf,  Proc,  1893,  21iL 

 h V pobulphitc,  estimation  of, 

ii,  421L 

 influence  of  contact  with  another 

metal  on  the  action  of  strong  sulphu- 
ric acid  on,  Pboc,  1894,  8(», 

 iodide,  melting  point  of,  ii,  6. 

 pentaliydrate  of,  ii,  IttO. 

■   solubility  of,  ii.  44iL 

 metaplumbate,  ii,  417. 

 nitrate,  solubility  of,  ii,  44a _ 

 nitride,  formation  of,  ii,  317. 

 non-existence  of,  Tkanh.,  507. 

 nitrite,  commercial,  analysis  of, 

ii,  476. 

 reduction  of,  in  alkaline  solu- 
tion, ii,  13i 

 oxidation  products  of,  Tbaxs., 

440. 

■  oxide,  action  of  ammonia  on. 
Trans.,  5in 

 oximidosulphonatos.  Trans.,  546. 

 preparation  of,  Trans.,  624. 

 palladium  brumitie,  ii,  3?S6. 

 pentahydrogen  diphosphate, 

 peroxide,  action  of  ammonia  on, 

ii,  12. 

 behaviour  of,  towards  acids, 

ii,  223. 

 behaviour  of,  towards  alco- 
hol, ii,  4^ 

■    decomposition  of,  by  alu- 
minium, ii,  138. 

 reactions  of,  ii,  316. 
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Sodium  peroxide,  use  of,  in  analysis, 

ii.m 

— —  use  of,   in  water  uiuilvsis, 

ii,  12, 

 pcruranate,  ii,  aifi. 

 plienoride,  action  of  sulphurous 

anhydride  on,  i,  iilL 

 platinum  thioplatinate,  ii,  OS. 

 pyropliosplmte,  action  of  sulphur 

and  of  tho  halogens  on,  ii,  350. 
 salts,  minimum  E.M.F.  required 

to  electrolyse,  ii,  178. 
  separation    of  potassium  from, 

ii,  ^ 

 eilicat«,  use  of,  in  bleaching  linen, 

ii,  laa. 

 Bilica(«s,  inlluence  of  time  on  the 

constitution  of  solutions  of,  ii,  133. 
 sulphate  and  carbonate,  melting 

points  of  mixtures  of,  ii,  179. 

 melting  point  of,  ii,  C. 

 tluoj)Jutinosate,  ii,  OS. 

 tungstovanadates,  ii,  238- 

 Tanadat^.  action  of  hydrogen 

chloride  on,  ii,  4aiL 
Sodium-acetone,  i^ 
Sodyl  hydroxide,  ii,  448. 
Soil,  bare,  and  soil  grown  with  wheat, 

composition  of  winter  drainage  from, 

ii,  1^ 

—  production  of  ammonia  in  the,  by 

niicrobesi,  ii,  248- 
Soils,  arable,   drainage   waters  from, 

ii,  2aL 

  determination  of  the  probably 

available    mineral    i)hmt    food  in, 

Tranb.,  115. 

 irrigation  of,  ii,  212. 

 l>eutoiians  in,  ii,  292. 

 prairie,  nitrification  of,  ii,  110. 

 viscosity  of,  Pkoc,  1694,  iMfi. 

Solubilities,  curves  of,  ii,  fi. 
Solubility,  diuiiuishcd,  ii,  180. 

 mutual,  of  salts,  ii,  272. 

  of  a  gas,  and  the  viscosity  of  its 

solvent,  supposed  relation  between, 

Trans.,  782. 

 of  mixed  crystals,  ii,  84. 

 of  normal  substances,  general  law 

of,  ii,  272, 
  of  slightly   soluble  substances, 

electrolytic  determination  of,  ii,  L 
Solution  and   pseudo-solution,  1'koc., 

1894,  IGG,  mL 

 colour  of  salts  in.  ii,  37H. 

 dissociation  of  salts  in,  ii,  37G. 

 nature  of,  ii,  377. 

 saline,  density  of  a,  and  molecular 

weight  of  a  dissolved  salt,  relation 

between,  ii,  1  tl ■ 
 the  hydrate  theory  of,  ii,  9,  133. 
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Solutions,  applications  of  Kaoult's  law 

at  the  boiling  point  of,  ii,  227. 

•  aqueous,  dilute,  density  of,  ii.  441. 

■  of  electrolvtes,  effect  of  the 

addition  of  alcohol  on  the  conductivity 

of,  ii,  439. 

 specific  gravity  of,  ii,  ^OS. 

  concentrated,  cliange  of  free 

energy  on  mixing,  ii.  lli. 

 corresponding,  ii,  :i24.  342. 

 decomposition  of,  by  contact  witli 

finely  divided  substances,  ii,  184. 
—  determination  of  the  reduction  of 

freezing  point  of,  ii,  3  tg 

 dilute,  freezing  points  of,  ii.  83. 

    results  of  measurements  of 

the  freezing  points  of,  Proc,  1894, 

im 

 electrical  conductivity  of,  ii,  33!» 

 electrical  repulsion  in,  Pkoc, 

1894,  16L 

  in  organic  solvents,  thermal  ex- 
pansion of,  ii,  2ii8. 

 influence  of  pressure  on  the  pro- 
perties of,  ii,  41ii. 

— —  non-electrolytic  dissociation  in, 
ii,  2ZL 

  of  finite  concentration,  osmotic 

pressure  of,  ii,  410. 

 optically  active,  ii,  337. 

  relations  between  the  depression 

of  the  freezing  point  and  the  osmotic 

pressure  of,  ii,  343. 
 saline,  ii,  8. 

~—  composition  of,  deduced  from 

their  refractive  indices,  ii,  132. 

■       saturated,  ii,  273.  i 

 solid,  interference  of,  in  endoscopic 

determinations,  i,  157. 

 molecular  weii^ht  in,  ii,  274. 

 supersaturated,  ii,  3iL 

 the  theory  of  osmotic  pressure  in. 

ii,  132. 

 thermal  expansion  and  compressi- 
bility of,  ii,  224. 

 viscosity  of,  ii,  442. 

  with  two  and  three  components, 

equilibrium  of,  ii,  iL 

Solution-tension  of  metals,  ii,  374. 

Solvent,  intlueiice  of,  on  the  optical  rota- 
tion, i,  68,  aa. 

Solvents,  densities  of  saturated  vapour* 
and  their  relation  to  the  laws  of 
solidification  and  evaporation  of. 
ii,  131L 

 influence  of,  in  cryoscopic  dctor- 

minations,  i^  157. 
 influence  of,  on  chemical  chang<'. 

i^aifi. 

  organic,  influence  of,  on  specific 

rotatory  power,  iliL 
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Solvents,  organic,  solubility  of  inor- 

gunic  salts  iu,  ii,  44 1. 

Sophora  JapoHtca,    yollow  colouring 

matter  from   the   liowcr  buds  of, 

Soi)liorin,  iiQJL 
Sorbic  acid,  nitrosito  of,  i^  75. 
Sorbitoltriformacctal,  i^  ^SUL 
Sparteine,  bases  derived  from,  150. 
JSl>ecific  gravity  bottle,  ii,  308. 

■   of  aqueous  solutions,  ii,  408. 

 of  soft  fats,   apparatus  for 

determining,  ii,  270. 
Specific  heat.    See  Heat,  specific. 
Specific  rotation  of  dissolved  substances, 

 of  opt  ically  active  substances, 

new  method  of  determining,  ii,  174. 

Si^eeific  rotatory  power,  influence  of 
organic  solvent:*  on,  L  f^ 

 powers  of  alk\  1  metallic  tar- 
trates, i^  fiiL 

 of  sugars,  ii,  17(>. 

Spectra,  absorption,  of  cupric  bronudc, 
ii,m 

    of  solutions  of  cupric  bro- 
mide in  hydrobromic  acid,  ii,  378. 

  -  of  solutions  of  the  chrom- 

uxalutes  of  the  blue  series,  ii,  129. 

 of  tin,  lead,  arsenic,  antimony,  ond 

bismuth,  ii,  iiOS. 

Spectrum,  line,  of  oxygen,  ii,  265,  373. 

 of  sulphur,  ii,  13 1. 

•  of  electrolytic  iron,  ii,  173. 

  of  oxygen  at  high  temperatures, 

ii,  337. 

Sperm  oil  and  mineral  oil,  analysis  of 

mixtures  of,  ii,  ^Ifi. 
Spt>8SHrtine,  Canadian,  ii, 
Sphalerite  from  York  Haven,  York  Co., 

Ta.,  ii,  2i2. 
Spike,  oil  of,  presence  of  camphene  in, 

Spirit  assaying  by  weight,  ii,  103. 

Spleen,  proteYds  of,  ii,  Ji44L 

Springs,  mineral,  at  Tduuisstein,  Melle, 

and  Levcm,  ii,  195. 
St4innates,  alkali,  decomposition  of, 

under  the  influence  of  carbonic  an- 

hvdride  and  of  alkali  carbonates, 

iii  IS. 

Stannic  ammonium  chloride,  ii,  12^ 

 liydrogen  chloride,  ii,  H. 

 lithium  chloride,  ii,  17. 

 oxide,  behaviour  of,  at  high  tem- 
peratures, Tbans.,  ."^M. 

 compounds  of,  with  arscnious 

anhydride,  ii,  351. 

 produced  by  the  oxidation  of 

tin,  ii.  52, 

 potassium  chloride,  ii,  12. 

 sodium  chloride,  ii,  17. 


Stannous  arson ite.  ii.  35 1 . 

  chloride,  action  of  tin  on  aeitl 

solutions  of,  ii,  2L 
    refraction  constants  of, 

ii,  41  .'i. 

Starch,  constitution  of,  i^  107. 

 desiccation  of,  i^  1(>1  - 

 hydrolysis  of,  i^  107,  Ifil. 

 iodide  of,  i^  03,  353^  3i)8 ;  ii,  475, 

 resolution   of,  by  the  action  of 

diastase,  i,  5^  107. 

 soluble,   rotatory   j)ower  of  the 

potassium  derivative  of,  ii,  iL 

 trau&foruiation  of,  into  sugar  by 

the  Bacillus  anfhracis,  ii,  U)S, 

 rarieties  of  sugar  formed  by  ani- 
mal ferments  from,  ii,  32iL 

States,  Van  der  Waals'  corresponding, 

u,  mL 

Staurolite,  composition  of,  ii,  l^L 
Stcaramide,  i^  liiL 
Stearamidoxime,  2Q. 
Stearic  acid,  heat  of  combustion  of, 

i,  22i. 

 heat  of  fusion  of,  ii,  4-'^0 

Stearimidoisobutvl  ether  hydrochloride, 

StearoHc  acid,  constitution  of,  i^  170. 

Steuroptene,  nature  of,  i^  :iitL 

Steel  analyses,  se|)aratiou  of  nickel  and 

cobalt  in,  ii,  2iitL 

 analysis  of,  ii,  lii2* 

 cementation,  ii, 

  containing  arsenic,  estimation  of 

phosphorus  in,  ii,  365. 
  couLuiuiug  silicon,  estimation  of 

phosphorus  in,  ii,  2iL 

 estimation  of  carbon  in,  ii,  110- 

 estimation  of  chromium  in,  ii,  35, 

70,;iil. 

 estimation  of  nickel  in,ii,  208.  221L 

 estimation  of  sulphur  in,  ii,  67.  162. 

— —  estimation  of  sulphur  and  silicon 

in,  ii,  1G2. 
 molecular  changes  of  carbon  and 

iron  accompanying  the  tempering  of, 

ii,  420. 
Stereochemistry,  ii,  184. 
Stereoisomerism,  i,  393. 

Stilbene,  action  of  nitrosyl  chloride  on, 

Tbans.,  32L 

 action  of  nitrous  acid  on,  [,  15j 

Stilbene-o-earboxylic  acid,  i^  (iO-l. 
Stilbite,  weathered,  from  York  llavcn, 

Y'ork  Co.,  Pa.,  ii.  2!kL 
Stomach,  estimation  of  the  acidity  of, 

ii,  421. 

  potassium    thiocyanate    in  the, 

ii, 

—  presence  of  ammonia  in  the,  ond 
its  iuduciice  on  the  estimation  of  hv- 
drochloric  ucid,  ii,  21* 
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Strontium  acetylide,    31  "i- 

 analogues  of  apatite  and  ba^ic  slag, 

ii,  212. 

 arsenite,  ii,  251* 

 carbide,  i^  314. 

 carbonate,  solnbilitr  of,  ii,  2* 

 t'sLiuuition,  vuluiijt'lric,  of,  ii.  IHL 

 oxide,  behaviour  of,  at  high  tem- 

peraturea,  Trans.,  314. 

 oximido8ulphoDute«,  Trans.,  565. 

 palladium  bromide,  ii, 

 salts,  electrical  conductivity  of, 

ii,  UML 

 substitution  of,  for  calcium  as 

plant  food,  ii,  207. 
—  -  substitution  of,  for  calcium  in  the 

animal  organism,  ii,  IBS. 

 sulphate,  solubility  of,  ii,  L 

Strychnine  nitrate,  i^  2^2. 

Strychnos  seeds,  estimation  of  the  alka* 

lolids  in,  ii,  400, 
"  Suberaue,"  i,  2^ 
Suberene,  2ii5. 

Suberic  nc\d,  preparation  of,  i^  172. 

 uuLydnde,  i,  499. 

Suberol,  i,  IfiQ. 
Suborone,  i,  160, 265. 
Suberoximo,  i^  lfi<^ 
Suberylamine,  IIKL 
Suberylene,  i^  266. 
Suberjlic  alcohol,  r,  IfiQ. 
Sublimutiuu,  apparatub  for,  ii,  134. 
Succinamidedioxime  salts,  i,  571. 
Succinic  aoid,  action  of  acetic  chloride 
on,  in  presence  of  calcium  chloride, 

i,  bOL. 

 calcium  salt  of,  22S. 

 formation  of,  in  alcoholic  fer- 
mentation, ij  562. 
 isolation  of,  from  organisms, 

ii,  465. 

    production  of,  by  micro- 
organisms, ii,  465. 

■         anhydride,  action  of  cthylenodi- 

amine  on,  4ilL 

 action  of  o-phenylenediamine 

on,  i^  22iL 

 action  of  o-tolylenediamine 

on,  b  875. 

 di-j»«toluidide,  chloro-,  i,  514. 

Succininiide,  i^ 

Succinosuccinic  acid,  action  of  hydriodic 

acid  on,  67. 
Succinotrope"i*ne,  2M. 
Succinyldiformylphcnylhydrazinc,  i^  5jL 
Succinylcthylencdiamine,  i^  401^ 
Succinyltolyl,  chloro-,  i^  514. 
Sugar,  cane-,  compound  of,  with  iron, 

 decomposition  products  of, 

 detection  of,  in  honey,  ii,  164. 
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Sugar,  cane-,  estimation  of,  in  mixtures 
of  maltose,  isomaltose,  and  in  worts, 
ii,  123. 

 formation  of,  during  the  ger- 
mination of  barley,  ii,  64. 

 formation  of  pectin  by  the 

action  of  lime  on,  ii,  112. 

    freezing  points  of  solutions 

of,  Trans.,  307,  308. 

 in  seeds  of  plants,  ii,  154. 

 detection  of  small  quantities  of,  in 

urine,  ii, 

■       estimation,  pravimetric,  by  FelU- 

ing's  solution,  ii,  1H7. 

 estimation  of,  in  blood,  ii,  122. 

  estimation  of,  in  sweet  wines, 

ii,  260. 

 estimation,  volumetric,  of,  ii,  334. 

 formation  of,  in  the  liver,  ii,  llM. 

 from  apple  pectin,  ii,  112. 

 influence  of,  on  muscular  work, 

ii,  245. 

 invert,  action  of  baryta  on,  i^  2119. 

—  action  of  lime  and  of  alkalis 

on,  ij  4. 

 electrolytic  estimation  of 

copper  in  determinations  of,  ii,  25^ 

 influence  of,  on  the  precipita- 
tion of  lead  acetates  by  sodium  car- 
bonate, sulplxate,  or  phosphate,  ii,  488. 
■  nutritive  value  of,  ii,  463. 

— —  of  phlorizin,  i^  1<>4. 

 solutions,  solubility  of  lead  salt« 

in,  ii,26Q. 

 the  varieties  of,  formed  by  animal 

ferments  from  starch  and  glycogen, 

ii,  32iL 

 tniiisfornintion  of  storch  into,  by 

the  BavUlus  aHthracis,  ii,  ti2, 

 use  of  methvlene-bluc  for  the  de- 

tection  and  estimation  of,  in  urine, 
ii,  l:i2. 

Sugar-cane,  constituents  of  the  nodes 
and  internodes  of  the,  ii,  325. 

 wax,  ii,  112. 

Sugar-group,  osazone«  and  hydnuones 
of,  ii  5£kL 

Sugars,  action  of  ferments  and  cells  on, 
ii  Sfifi. 

 behaviour  of  various,  tow  ards  pure 

yeast  cultures,  i^  4S6- 
 compounds  of,  with  amidoguani- 

dine,  315. 

 compounds  of,  with  iron,  i,  221^ 

 compounds  of,  with  mercaptans, 

i^  mL 

  compounds  of,  witli  polyhydric 

phenols,  i^  396. 
  condensation  products  of,  with 

alcohols,  ii  3. 
  eettinmtion  of,  by  fermentation, 

ii,4SL 
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Sagam,  inverting  action  of  glycerol  on, 

 isolation  of,  from  glucosidos, 

  multirotation  of,  2fifi^ 

■  specific  rotatory  powers  of,  ii,  17(>. 

Sulphates,  action  of  aluminium  on, 

ii,  m 

Sulphazotates,  Tra58.,  &2£L 

  and  oxiniidoffulphonates,  identity 

of,  TkaK8.,  aaiL 
Sulphide  solutions,  standard,  indicators 

for  titrations  with,  ii,  118. 
Sulphides,  conversion  of,  into  oxides  in 

analysis,  ii,  ISiL 
 organic,  preparation  of,  i^  449. 

—  -  soluble,  estimation  of  carbonic  an- 
hydride in  presence  of,  ii,  331 . 

Sulphinic  acids,  i,  202. 
o-Sulphobenzoic  acid,  the  strength  of, 
i^  133. 

■  chloride,  reduction  producta  of, 

Sulphocamphylic  acid,  i,  47. 
Sulphochromyl  hydroxide,  ii,  383. 
Sulphohydroxybonzoic  acid,  2IiiL 
Sulphoisopropylsuccinic  acid,  i^  42. 
Sulphone-^-amidovaleric  acid,  i^  556. 
Sulphonephthalide,  i^  417. 
Sulphonepiperidide,  i^  656. 
Sulphonepiperidone,  i^  557. 

 tetrnchloro-,  L  556. 

Sulphones,  action  of  hydrogen  sulphide 
on,  i^  32&. 

 from  benzylic  alcohol  and  benzoic 

acid,  ij  L32L 

Sulphonic  acids,  ethereal  salts  of,  i^  91^ 

Sulphonic-deriTatires,  action  of  hydro- 
gen sulphide  on,  i,  377. 

SuJpho-/'-tolenylamidinic  acid,  i^  2tL 

Sulphur,  action  of,  on  yeast,  ii,  02. 

 and  arsenic  in  sulphides,  estima- 
tion of,  ii,  23Q. 

 and  selenium,  mixed  crystals  of, 

ii,  85. 

—  atomic  weight  of,  ii,  276,  3LL 
 CHlimation  of,  in  earth  nut  oil, 

a,  42iL 

 estimation  of.  in  iron,  &c.,  ii,  62* 

 estimation  of,  in  pyrites,  ii,  307. 

—  estimation  of,  in  regenerated  gas 
purifying  material,  ii,  214. 

■  estimation  of,  in  steel,  it,  67^  162. 

 estimation  of,  in  sulphides,  ii,  3jliL 

 estimation  of  total,  in  urine, 

ii,42tL 

 excretion  of,  ii,  IHO. 

 free,  test  for,  ii,  liilL 

 fused,  variations  in  the  viscosity 

of,  ii,  343. 

—  in  human  and  animal  tissues, 
ii,  58,2&8. 


Sulphur  in  human  muscle,  ii,  288» 
 inQuence  of  muscular  work  on  the 

excretion  of,  ii, 

 line  spectrum  of,  ii,  4:i  t, 

 neutral,  influence  of  decompo^ition 

of  proteTd  on  the  output  of,  ii,  36(). 
 reaction  of,  with  pyrophosplmtes, 

ii,  3^ 

 refraction  constants  of,  in  hetero- 
cyclic nuclei,  ii,  3D2. 

 solubility  curves  for,  ii,  443. 

Sulphur-compounds  which  occur  in 
aniline  bases,  colour  reactions  of, 
L  572. 

Sulphur-derivatives,  affinity  constants 
of,  i,  325. 

Sidphuric  acid,  combination  of,  with 
water,  in  presence  of  acetic  acid, 
ii,  178. 

!      commercial,   estimation  of 

nitrous  acid  in,  ii,  3il8. 

 estimation  of  the  strength  of, 

ii,  StM. 

 formation  of,   in  the  orga- 

nisn^,  ii,  4fML 
 freezing  points  of  jolutions 

of,  Tkans.,  306,  308^  SML 
 molecidar  weight  of  liquid, 

Trans.,  I7a 
 monhydrate,  crvoscopy  of, 

ii,22a. 

•  polarisation  of  platinum  dec 

I      trodes  in,  ii,  31. 

i   anhydride  and  lime,  influence  of 

j      moistureon  the  interaction  of,THAN8., 
filL 

Sulphurous  acid,  detection  of,  in  beer, 
ii,  21S. 

 anhydride,  liquid,  speciflc  heat  of, 

I      ii,  439. 

t  Sulphuryl  cliloride  and  water,  velocity 

of  reaction  with,  ii,  412* 
Sulphydric  fermentation  in  the  Black 

Sea,'  ii,  2QQ. 
Sunflower,  composition  of  the  seeds  and 

etiolated  sprouts  of,  ii,  113.  44ifi» 
Sunflower-cake,  ii.  l.">5. 
Su|)erheater  for  vapours,  ii,  23L 
Supersaturated  solutions,  ii,  32. 
Suprarenal   capsules,  absence  of  bilo 

acids,  hippuric  acid,  and  benzoic  acid 

in  the,  ii,  £L 
Syntheses  by  means  of  zinc  chloride, 

h  113. 


T. 

Talc  from  Madagascar,  ii,  54. 
rf-Talitol,  i,  ',Mu 
t-Talitol,  i^  3!iu. 
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f/-Talose,  behaviour  of,  towards  pure 

Tcasb  culturee,  4S7. 

 configuration  of,  ij  '22iL 

/-Talumucic  acid  and  its  derivatives, 

i,  221- 

Taloinucic  acids,  configuration  of, 
i,  22iL 

Tauacetono  and  its  relation  to  thujouc, 

i,  aaiL 

Taumn,  Canaigre-,  L  88. 

 estimation  of,  ii,  73^  1C9, 

 preparation  of  pure,  i^  194. 

Tanning  luuterials,  analysis  of,  ii,  73. 
Tantalic  anhydride,  behaviour  of,  at 

high  temperatures,  Traxs.,  iiA 
Tantalum  tetroxide,  ii, 
Tar,  aspen, 

 beech,  creosotes  from,  i^  508, 

525. 

 oak,  creosotes  from,  i^  508,  575. 

 pine,  i^  filiJ. 

Taraspite  from  Vulpera,  Switzerland, 

ii,  240. 

Tariric  acid  from  the  fruit  of  PicramHia 
camboita,  22L 

 salts  of,  221. 

Tarmfron,  essential  oil  of,  i^  120. 

Tartar  emetic  and  related  salts,  i,  riOO. 

Tartaric  acid,  decomposition  of,  by  sun- 
light, ij  323. 

 derivatives  of,  i^  514. 

 electrolysis  of  the  sodium 

salt  of,  ii  228. 

 formation  of  pyruvic  acid  by 

the  action  of  light  on,  i^  274. 

 oxidation  of,  in  presence  of 

iron,  Trans.,  899. 

 di-a-naplitlialido,  1.  51S. 

 di-iS-naphthalide,  i,  ili. 

'i  artranilide,  514, 

'J'artrates,  mct^iUic,  rotatory  power  of, 

i,  221L 

  solvent  action  of,  on  metallic  hv- 

droxidcs,  ii,  2ul. 

 wpocific  rotatory  powers  of,  ii,  176. 

TuuiQiutri^m,  ii,  133. 
Teetochrysin,  sodium  salt  of,  i^  93. 
Teeth,   amount   of    fluorine    in  the, 

ii.  22,  ML 

 mineral  matters  of,  ii,  2L 

Tellurides,  organic,  preparation  of. 

Tellurium  compounds,  action  of,  on  the 

animal  organiMii,  ii,  200 
Trllurous  acid,  physiological  action  of, 

ii,  208. 

Tf'inperature,  changes  of,  caused  by 
<'ontact  of  finely  powdered  silica  with 
licjuids,  ii,  2t)7. 

 influence  of,  on  the  optical  activity 

ol  organic  liquicb,  TiiAXS.,  700. 


Temperatures,  critical,  determination 
of,  by  means  of  the  critical  intlev  of 
refraction,  ii,  339. 

'  of  explosion  of  mixtures  of  {^ise*, 
ii,  LL 

  transition,  determination  of, 

ii.  407. 

Tension-surface  of  liquids,  variation  t>f, 

with  the  temperature,  ii,  179. 
Teiuconic  acid,  synthesis  of,  i^  IIL 
Terebenthene  from  oil  of  valerian, 
L14Q. 

Terephthalic  acid,  2  :  5-clilorobrouio-. 

 iodo-,  ij  131  ■ 

 iodoso-,  i,  131. 

 acids,  dinitro-,  131. 

 chloride,  preparation  of,  ij  593. 

I  A''*<«>-Teri)adieno,  i,  253. 

Terpene,  tran»-l  :  4-dibromo-,  i,  2'>3. 

 from  menthene,  i^  4<)9. 

;   from  oil  of  lemon  grass,  i^  401. 

I  Terpene-derirativeft,  conversion  of,  into 
'      fatty  compouudij  eontaiuing  the  same 
i      number  of  carbon  atoms,  i^  331. 
I  Terpene-like   hydrocarbons    in  pctro- 
I       leum,  i,  filO. 

Terpenes,  Tba>'8.,  35. 
I   atrial  oxidation  of,  Pkoc.,  1894. 

 and  ethereal  oils,  i^  43. 

Terpene-series,   cistruus-i«omerism  in 

the,  i,  92,  d22. 

 isomerism  in  the,  i^  140. 

t  nomenclature  of,  i,  252. 

 orientation  in  the,     4o,  i*2, 

252,  297.  535. 
Terpenol  and  it«  deri>'atiree,  L  2^3. 

2im. 

I  Tcrpenones  of  the  oarvone  group, 
I      i,  535. 

t  Terpenylic  acid,  constitution  of,  L  470. 
'  Terpin,  constitution  of,    46^  H2. 
j  cw- Terpin,  i,  93. 
<ro<<*-Terpin,  i^  23. 
TerjjLneol  and  its  derivatives,  i^  251L 

 constitution  of,  i,  45^  470. 

 methyl  ether,  i,  45. 

I   nitrosochloride,  i^  44. 

I  Tcrpinolene,  (institution  of,  ij  253. 
Tesu,  coloiu-ing  matter  of  the  Indian 

dye  stuff,  Pitoc,  1894.  IL 
Tetanised    animals,   substance  resem- 
bling strychnine  in  the  muscles  of, 
ii,  lOiL 

'  Tetrabenzoylamidoethyl-o-amidophc- 
j      nol,  i^  32k 

(  Tetrabenzoylchlorilose,  KTj. 

Tetracar  boxy  lie  acids  from  santonic 

acid,  L  2liL 
Tetracetylarabinose,  ij  104. 
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Tetracetjl-^-bromocarmin,  OIL 
TctracetjkUloruloso,  HliL 
Tetracetylmucic  acid,  liL 
TctracetylpftracliloraloHO,  IQi 
Tptracetjlxylose,  104^. 
A*-Tetrahydroanilini»  nitrite,  410. 
Tetrahydrobcnrene,  175. 

 dibromide,  i^  175. 

 molecular  volurao  and  refraction 

constants  of,  i^  3filL 

 nitrosatc  and  nitrosito,  l,  175. 

 thermochemistry  of,  ii,  81. 

Tetrahydrocarveol,  i,  14,  iiL 
Tetrahydrocarvone,  L  rfcL 
Tetraliviirocarroneoxime,  i^  4^ 

 brouio-,  i^  537. 

Tetrnhydrocarvotanacetone,  ij  330- 
a-Tctrahydrodiphenylquinoxaiiiie, 

i.  «'2  i. 

/S-Xetnihydrodiphenylquinoxalinc, 
L  62  t. 

A'^Tetrahydro-a-napbthinolinc,  i,  62iL 

 totrabronio.  i_.  627. 

p<-Tetrahydrt.naphthylamine  nitrite, 

Tetrahy(lrop«!»nidocumeno,  ^■'^4.- 
Tetruhydra«iuina/.alinc,  i^  148. 
 thio-,  ii  147. 

Tetrnhydroquinoliue,  oxidation  of, 
i,  3£LL 

 resolution  of,  into  its  optical  iao- 

meridefl,  i^  208 
Tetrahydroquinoline-l-carboxvlic  acid. 

i,  aa^L 

Tetrahydroresorcinol,  chloro-,  i^  178. 

 dibromo-,  i^  178. 

A'-Tetmhydro-p-tolimmide,  L  523. 
'letrahydro  /^-loluic  U4*id,  i^ 
A*-Tetrahydro-/)-toluic  acid,  i^  523. 
A"*-Tetruhydrotoluic  acid,  i,  fl2iL 
1  !  2 :  3  !  5-Tetrahydroxybenzent»,  i^  42. 
Tetrahydroxybeniophonone,  507. 
Tetrahydroxydinapntol,  i^  4^)h. 
Tc  t  rahy  d  roxydinaphthy  Icor  biny  I 

chloride,  lfi8- 
Tetrahydroi^  octolnctone,  L  H***- 
Tetraketohexamethylene,  dibromodi- 

chloro-,  refniction  constants  of,  ii,  301 . 
 tetrachluro-,  refraction  constants 

of,  i^  aoL 
Tetraketoiies,  aromatic,  i^  288. 
Tetraldehyde,  L  lt>8. 
Tetramethoxy-/S-mcthvlcinnumic  acids, 

Tctramethylammonium  bromide,  i^  271. 
Tetramethylbrazilin,  i^  257.  341. 

 crystalline  form  of,  tilfi. 

Tctramethyldiamidobenzhydrol,  i^  419. 
Tetmmcthyldiamidodiphenylmothane, 

nitrile  of,  i,412. 
Tetramethyldiamidodiphenylmetlianc- 

carboxylic  acid,  i^  iJiL 
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j  Tetramethyldiamidodiphenylmetlianc- 
I       sulphonic  acid,  i^  4H). 

Tetrainethylene,  bi*omo-.  Trans.,  901. 

 chloro-,  Trans.,  953,  904. 

— —  derivatives  of,  Trans.,  950. 

 iodo-,  Tran8,,  964. 

 action     of    quinolin<'  uii, 

j      Trans.,  9<;5. 

Tetramethyleiu-amine,  Tr  ans.,  959. 

Tetrnmethylenecarboxvlauiide,  Tra .n>., 
957. 

Tetramethylenecarboxylic  acid,  o/3_,-tri- 
i      bromo-,  Trans.,  973. 
j  Tetramcthylenedicarboxvlaraidc,TRANS., 

j  1 : 2-Tetraniethylenedicarboxylic  acid, 
I      n>-and  /ra^f-moditications  of,TRANti., 

ci>-Tetramethylcnedicarboxvlic  aci*l, 
Trans.,  532. 

I  dibromo-.  Trans.,  965. 

 —       ■  action  of  alkalis  on, 

Trans.,  909. 

 action  of  potassium 

iodide  on.  Trans.,  978. 

 action  of  silver  oxide 

on.  Trans.,  972. 
/rrtrt*-Tetramethylenedicarboxylic  acid, 
Trans.,  585 

!  phenylimidc  of,  Trans.,  5S  t. 

1  ci>-Tetramethylenedicarboxylic  an- 
hydride, Trans.,  5SI. 

 dibromo-.  Trans.,  968. 

 action    of  dimothyl- 

i      aniline  on,  Tran.s.,  971. 

 action  of  quinoline  on, 

Trans.,  971. 
I    1:1:2:  2-Tetramethylcnctctmcnr- 
j      boxylic  acid.  Trans.,  5 ho. 

Tctrametliylethvlcne  nitrosochloridc, 
1  L21L 

I  Tctramethylha'matoxylin,  i,  341 . 
Tctramethylic  butanetetracarboxyliitis, 

stereoisonjeric.  i^  3113. 
I   Tctramethyliretol,  liL 

 sodio-,  i^  49. 

!   1  :  3  ;  4  :  5-Tetniniethylpyrazole,  i^  5  15 

j    3:4:4:  5-Tetranicthylpy  mzule,  i^  510. 

1  Tetrammoniot  ricuprammonium 

I       bromide,  i^  1 1 3. 

;  TetraphenyldipyrHzole.  i^  346. 

i   Tetrapropylcarbaniid>',  i.  567. 

'   Tetrazole-derivative-",   couttitution  uf, 

LBS- 

I  Tetrazotic  acid,  amido-,  oxidation  of, 
i,  tiL 

Tetrethyliretol,L  50- 
Tetrt'thvlphloroglucinol,  constitution  of. 

Thallium,  freezing  point  of  alloy*  ii» 
I      which  the  solvent  i.««,  Trans.,  3j1 
J   hypophosphatcs,  ii,  2h2. 
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Tbnllium,  latent  heat  of  fusion  of, 
TiiAXS.,  3a. 

— —  potentiiU  of,  ii,  374. 

 triiodide,  ii,  SISj 

Thallium-cadmium-silTor  alloys,  freez- 
ing points  of,  Trans.,  22. 

Thaliium-gold-cndmiiun  nlloys,  freez- 
ing points  of,  TuANS.,  7SL 

Theobromine,  estimation  of,  in  cacao, 
ii, 

Thermal  changes  involred  in  the  forma- 
tion of  amido-acids  and  uitrilcs, 
ii,  ^ML 

 expansion  and  compressibility  of 

solutions,  ii,  22^ 

 of  solutions  in  organic  sol- 
vents, ii,  2fi&. 

 properties  of  a  mixture  of  car- 
bonic anhydride  and  nitrogen,  ii, 

Thermochemical  changes  in  the  secon- 
dary cell,  ii,  437.' 

Thermochemistry  of  ethvlenediamine, 
222. 

 of  mixtures  of  amines  and  acids, 

ii,  5. 

— —  of  nitromethane  and  nitrocthane, 

i,  15a. 

 of  orcinol,  L  2SQ. 

 of  orcinol  and  its  sodium  deriva- 
tives, r,  235. 

 of  plienylhjdrazine,  r,  582. 

 of  platinic  iodide,  ii,  IGU. 

 of  quinine,  i^  223. 

 of  some  polyatomic  bases,  i^  222. 

 of  the  benzene  hydrides,  ii,  SL 

  See  also  heat. 

Thermodynamical  derivation  of  the  law 
of  van  der  Waals,  li,  kJT. 

Thermoelectric  height  of  antimony- 
bismuth  alloys,  ii,  :l3fi. 

Thermoelements,  electromotive  force  of, 

ii,  28. 

Thermometer  for  high  temperatures, 
ii,  Ihh. 

 mercurial,  use  of,  in  calorimetry 

for  clinical  purposes,  ii,  143. 
Thiaxoles,  reduction  and  condensation  of, 

L  383. 

Thiazolines  of  tlie  anisic  acid  series, 

Thienyl  phenyl  ketone,  i,  Ifi. 

 dibromo-,  and  its  deri- 
vatives, i^  liL 

Tliiobiazolone,  derivatives  of,  i^  92i 

 hydrosulphide,  i^  ii2lL 

Thiooarbamide,  condensation  of  ^-di- 
ketunes  with,  i^  111. 

Thiocarbamidos,  i^  11^  fili. 

 action  of  acids  and  anhydrides  on, 

 Hction  of  carbonyl  chloride  on, 
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Thiocarbamides,  action  of  halogenatid 

ketouos  on,  209. 
Thiocarbimide:),  ethereal,  obtained  from 

rape  cake,  ii,  go. 
Thiocarhonic  acid,  hydrazides  of,  LISS. 
Thi«x;arbonyJ  cldoricle,  polymeric,  ii,  lii. 
Thionaphthen,  i^  22. 
Thionyl  chloride,  action  of,  on  organic 

compounds,  i^  504. 
Thiouyl-'^'-diphenylcarbazine,  L  SfL 
Thionyl-vj[«-diphenylthiocarbazone,  i^  50. 
m-Thionylhvdrflzonehpnzoic  acid,  i,  5ll7. 
o-Thionylh_vdnuoficbcazoic  acid,  i^  5'J7. 
/>-Thionylhydrazonebenzoic  acid,  i^  597. 
Thionylphenylhydrazone,  bromo-  and 

bromouitro-derivatives  of,  i,  59G. 

522. 

 ^-chloro-,  rtj>fi 

 nitro-derivatives  of,  i^  B2fi. 

Thiophen,  chloro-,  action  of  sulphuric 

acid  on,  i^  117. 
 formation  of  dithienyl-derivative^ 

from,  i^  1 17. 

 sulphonation  of,  i^  22fi- 

Thiophen-group,  Ifi. 
Thiophensulphuuic  acid,  chloro-,  117. 
Thioplatinura  salts,  new,  ii,^ 
Thiosemicarbazide,  derivatives  of,  i^  76, 

Thiourethancs,  aromatic,  oxidation  pro- 
ducts of,  i^  2iL 

Thorium  compounds,  ii,  52. 

 oxide,  compounds  of,  with  phos- 
phoric and  vanadic  acids,  ii,  283. 

 puriHcation  of,  ii,  238.  283.. 

 oxysulphide,  ii,  238. 

 separation  of,  from  the  rare  cartlis 

of  the  cerium  and  yttrium  groups  by 
means  of  potajisium  nitride,  ii,  256. 

 sulphur  compounds  of,  ii,  238. 

Thuja  occidentalis,  yellow  colouring 
matter  from  the  leaves  of,  i^  29aL 

Thujin,  i^  222. 

Thujoneoxime  and  its  isomcridc,  i^  4iL 

 nitrile  from,  i, 

Thymic  acid,     1  r»fi. 

Thymin,  a  decomposition  product  of 

nuclelic  acids,  15f>. 
Thymol,  ^-amido-,  537. 

 ^-bromo-,  preparation  of,  i^  ID. 

Thymoquinoiie-o-methylphenazine, 

Pboc,  1893,  214i ;  i,  iilD. 
Thvmoquinouedi-o-uitranilide,  Pboc, 

1893,  2111 :  ii  510. 
Thy  ra  oq  u  i  Ti  n  1 1  txl  i .  n  i  t  rotol  uidide , 

Pboc,  1893,  2iri. 
Thymoquinouophcaazine,  L  ''*1Q- 
Thymyl  phospliate,  tribromo-,  i,  IJ. 
Thyroid,  protcTids  of,  ii,  2ikL 
Tin,  actiou  of  nitric  acid  on,  ii,  298. 
 action  of,  on  acid  solutions  of 

stannous  chloride,  ii,  22. 


o' 
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Tin,  detection  of,  ii,  432. 

direct  oxidation  of,  ii,  52* 

 estimation,  coloriiuetric,  of  minute 

quantities  of,  ii,  4S1. 

 estimation,  electrolytic,  of,  ii,  iSl* 

 ores,  assay  of,  ii,  TO. 

 phosphor-,  analysis  of,  ii,  ill. 

 potontiftl  of,  ii,  37  t. 

 sepurutiun  of  autimouj  from, 

ii,  isa, 

 separation  of  arsenic  and  antimony 

from,  ii,  430. 
 .solidification  of  dilute  solutions  of 

antimony  in,  ii,  QL. 

 spectrum  of,  ii,  303* 

  See  also  Stannic  and  Stannous. 

Tin-aluminium-cadmium  alloys,  ii,  :12D. 
Tin-aluminium-gold     alloys,  freezing 

points  of,  Thass.,  74. 
Tin-antimony  alloys,  E.M.F.  of,  in  a  vol- 
taic cell,  Tbans.,  1035. 
Tin-bismuth  alloys,  E.M.F.  of,  in  a 

voltaic  cell,  THAxa,,  1034. 
Tin-cadmium-silver     alloys,  freezing 

points  of,  Tkans.,  71. 
Tin-gold  alloys,  K.M.F.  of,  in  a  voltaic 

cell,  Tbans.,  1037. 
Tin-lead  alloys,  changes  occurring 

during  the  remelting  of,  ii,  lihJL 
Tintetramethyl,  refraction  coustauts  of, 

ii,  41  r». 

Tintetrethyl,  refraction  constants  of, 
ii,  415. 

Titanic  acid,  finely  divided,  decomposi- 
tion of  solutions  by,  ii,  l&L. 

 anhydride,  behaviour  of,  at  high 

temperatures.  Trans.,  3LL 

 compound  of,  with  anenious 

anhydride,  ii,  2iLL 

Titaniferous  iron  ore*,  estimation  of 
phosphorus  in,  ii,  liit^ 

Titanium,  separation    of,  from  iron, 

Titanomolybdic  acid,  ii,  9£L 

Tobat^ro,    estimation  of    nicotine  in, 

ii,  75,  403. 
Tolane-derivatives,  synthesis  of,  i^  520. 
^-Tolenylamidine,  i^  liiL 
«-Tolidine  hydrochlorides,  i^  U81. 

 reactions  of,  i,  ZUL, 

Tolualdehydes,  action  of,  on  benzoyl* 

pijieridine,  i^  550. 
Tolualloxazine,  i,  (i24. 
Toluene,  action  of  nitric  acid  on,  277. 
 action  of  sulphuryl  chloride  on, 

i,  U± 

 chloro-,  molecular  refraction  and 

dielectric  const-ant  of,  ii,  265. 
 condensation  of  dichlorucetyl  with, 

 ^>-nitro-,  electrolytic  reduction  of, 
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Toluene  pontamido-,  oxidation  of,  i^  21. 

^-Tolueneazo-^^'Cresol,  aeetylation  and 
reduction  ot,  Pboc,  1894,  IIH. 

j7-Tolucneazodimethylaniline,  prepara- 
tion of,  TuANs.,  880. 

--—  reduction  of,  Tkaks.,  879. 

^-Toluene-*v'»-diazotoluidide,  ij  450. 

Toluenes,  dinitro-,  i^  524» 

nitro-,  reduction  of,  i,  504. 

;>-Toluic  acid,  2 :  5-clilorobromo-,  i^  18» 

Toluic  acids,  formation  of  ethereal  salts 
of,  1^243. 

p-Toluic  acids,  hydrogenised,  i^  522. 

Toluidine,  test  for,  in  aniUne,  ii,  422. 

o-Toluidino  hydrogen  sulphate,  i^  500. 

^•Toluidiuo  hydrogen  sulphate,  i^  502. 

o-Toluidiueoxychlorophosphine,  5Sd. 

^-Toluidineoxychlorophosphine,  i^  12H 

Toluidines,  physiological  action  of, 
ii,  323. 

Toluidochloromalelntolyl,  ij  515. 
Toluidogalactose  cyanide,  i,  414. 
Toluidogttlactosecarboxylic  acid  phcnyl- 

hydra/.ide,  414. 
Toluidoglucose  cyanide,  i^  414. 
Toluido2:ltico!*ecarboxylic  acid  phenyl- 

hyJraijido,  ULL 
p-Toluonitrile,  o-amido-,  i^  574. 
■       w-chloro-o-nitro-,  i^  574. 

 o-nitro-  i,  574. 

j>-Toluoyl-/8-ethylbenzoylformoln, 

ij2ilfi. 

/3-/>-Tolyl  acetoarctic'-p-toluidoimido- 

chloride,  o7-dichloro-,  i,  404. 
o-Tolylamidoguanidiue,  i^  5iiL 

 salts  of,  L  373. 

p-Tolylamidoguanidine,  i^  51<3. 

 salts  of,  i,  374. 

o-Tolylamido-oxybiazolone,  i,  9L 
o-Tolyhimidothiobiazolone,  L  9I» 
o-Tolylanthranilic  acid,  i^  530. 
—  •  — —  amido-,  i^  530. 

 —  nitro-,  530. 

^-Tolylanthrauilic  acid,  i,  53£L 

—  amido-,  ij,  o'-iO. 

 —  nitro-,  ij  530. 

Tol  vlazo-1 :  3-diphonylpyrazolones, 

Tolylu/.i>-3-phenylpynuolonc8,  i,  ilili. 
o-Tolylborio  acid,  120. 
o-TolvlboPoxiflo.  i_,  100- 
TolyldiTvuxiiuos,  molecular  rotatory 

powers  of  the,  ii,  405. 
/)-Tolyldiphenylmaleimide,  i^  23. 
Tolylene  diazo^ulphide,  i^  124. 
o-Tolvlenedi;mnne,  action  of,  on  an- 

hyiLrides  of  bibasic  acids,  i,  325. 
 action   of  phosphorus    tri-  and 

penta-chloridcs  on,  i,  530. 
o;>-Tolylenodiamine,  oxidation  of,  with 

sodium  peroxide,  179. 
o-Tolylenephthalyldiimide,  ij  376. 
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o-TolylenesuccinyJdiimidc,  375. 

0-  Tolylguann«ole,  517. 
7>-Tolylguanazole,  517. 
M-Tolylic  borochloride,  i,  19Q. 
/?-Tolylic  isocyanide,  407. 
y^-Tolylimidoearbouic  chloride,  i,  407. 
yj-Tolyliuiidocoumothiazone,  i,  G2iL 
y>-Tolylimidothioformic  acid,  407. 
Xolylindoxazcne,  417. 
/>-TolylketotetrahydroqiunazoUne, 

1-  o-Tolyl-3-methyl-5-pyrazolone,  ij  476. 
Ayi-Tolyl-a-plienylformazyl,  't.'iR, 
o-Tolylp}»enyloxybiazolonp,  ij  2Zi 
o-Toiylphenyl-»^-tlnobiazolon6,  97. 
y>-Tolyl8ulpho-y>-tolenylamidinic  an- 
hydride, QiL 

y>-Tolylthiocarbaniidc,  407. 
/>-Tolylthiocarbimide,  ij^  77,  408. 
/»-Tolylthiotetrahvdi*oquinazoline, 

Tolyltoluidochlorosuccinic  monotohu- 

didc,    51  »■ 
Topaz,  amount  of  water  contained  in 

the,  ii,  2Hi.  322. 
 chemieal  composition  and  related 

pliysical  pro]>erties  of,  ii,  322* 

 in  the  Fiehtelgebirge,  ii,  ^ 

Topazolito,  analyses  of,  ii,  242. 

Topical  axial  ratio,  ii,  1B2. 

Transition  point*,  electrical  method  for 

the  determination  of,  ii,  'MO. 
Trehalose,  hydrolysis  of,     1  f  1 1 . 

 molecular  weight  of,  Ifil. 

Triacetyldibenzimidine,  i,  .SftS. 
Triacetyldiethyldiamidohydroxy- 

benzene,  i,  22. 
Triacetylgallic  acid,  i^  3^ 
Triacetylnoropiazone,  41^0. 
Triacetyltetnibromimidoplienol- 

phthaleTin,  225. 
Triacetyltriamidotritolylmcthane,  i,  ILIL 
Triaminecobalt  suits,  ii,  5L. 
Trianilidodinitrohenzene,  [,  IftO. 
  compound  of,  with  chloroform, 

ijlSL 

Triazine  deriratives,  i^  B2» 
Triazole,  i^  TSL 

Triazolo    derivative     from  tribrom- 
Hcetonitrile     and  phcnvlhvdnizine, 

J  riazoUvdcrivatives,  i,  57^ 

 t  onstitulion  of,  i^  iiS. 

 trom  amidoguanidino,  i,  52. 

 from  eyanophenylhydmzines, 

constitution  of,  i^  23. 
Triazolcdicarboxvlic  acid  and  its  salts, 

Tribcnzoylacetonc,  i^  32- 
Trib<*nzoyliretol,  4£L 
Tribenzoylmethane,  isomeric  forms  of, 
i,  122. 


Tribenzoylphloroglucinol,  i,  40- 
Tribenzylamine,  o-diamido-,  i^  2iL 

 o-dinitro-,  i,  20. 

Tribenzylidene-i-iminuitol,  [,  321L 
Tribenzylidene-d-talitol,  L  32iL 
Tribenzylidene-/-talitol,  i^  326. 
Tribenzylpyridine,  ij  5JiL 
Tribenzyltrinitrophloroglncinol,  122. 
Tricarballylic  acid,  heat  of  combustion 

of,  L  22fL 
Triearbon  bisulphide,  ii,  90. 
Tricarboxylic  acid,  from  santonic  acid, 

i,  2QS. 

oa-Tricyanoilibenzyl,  ij  279.  GO^ 
Tricyanomesityleue,  i,  270. 
o-lVidecaphenylene  dibromide,  L  l!L. 
Triethylsulphine  iodide,  effect  of  neutral 

solvents  on  the  velocity  of  formation 

of,  ii,  310. 
Trietltylpliloroglucinol,  i^  507. 
Triethyltrinitrophloroghicinol,  L  121 . 
Triglycolainidic  acid,  therraochemijtrv 

of,  ii,  34L 
Triglycolamidic  nit  rile,  therm ochemislrv 

of,  ii,  311. 
Trigonelline,  occurrence  of,  in  peaa  and 

hemp  seed,  ii,  221. 
Trihydroxybenzophenone,  i^  507. 
Trihydroxyglutaric  acid,  i^  10t>, 
1:3:  5-TViliydroxjhexamethylene, 

L  23a. 

Trihydroxy-a-methylanthranole,  mono- 
methyl  ether  of,  Traxs.,  936. 

Trihydroxymcthylanthraquinonemcthvl 
ether,  Trans.,  862. 

Trihydroxy-a-methylanthraquinone. 
monomethyl  ether  of,  Traxs.,  933. 

Trihydroxy-3-niethylcoumarin,  i,  21£L 

"  Trihvdroxyterpeue  "  derivatives  of. 

1  ?  3  ;  7-lVihydroxyxanthone,  i^  .'^40 
Triiodylamide,  ii.  31 3. 
7>-Trii8opropyltribenzylpyridine,  ij  .i.M  - 
Triisopropyltrinitropllloroglucinol, 
1,122- 

Triketohydrindene-jS-hydrazone,  i.  133. 
1  :  3-Triketones,  isomerism  of,  i^  102. 
Trimethoxy-/3-methylcoumarin,  i^  24r>, 
Trimetliylacetic  acid,  solubility  of  the 

calcium  and  barium  salts  of,  i,  22(?. 
a-Trimethylaraidovaleric  acid,  clUoridcs 

&c.  of,  i,  114- 

 — —  iodides  of,  i,  lliu 

Trimethylamine,  action   of  cthylonio, 

prupylenic,     isobutylenic,  psoudo- 

butvlenic,  and  amylenic  bromides  on, 

i,  271. 

Trimethylbenzoic  acids,  formation  of 

ethereal  salts  of,  i,  243. 
Triniethylbrazilin,  i,  257. 
Trimethylcoumalin,  i,  3QiL 
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Trimethjldieibjltrimethylenetrisul- 

phone,  Li  444. 
TrimethTlonc,  helmviour  of,  with  sul- 
phuric Qoid,  ij  iiiliL 
—  -  oxidation  of,  in  presence  of  pal- 

ladium-ashestofl,  ii,  224. 

 thermochemistry  of,  433. 

Trimethjlenediamino,  action  of  nitrous 

acid  on,  i^  500. 
Trimethylcne-1 :  2-dicarboxj«l>acetio 

acid,  34& 
Trimethjlgallic  acid,  dibromo-,  i^  48- 
— -  — —  dry    distillution    of  the 

calcium  salt  of,  [,  527. 
Triraothylhvdroxylamine  and  its  salts, 

Pboo.,  1804, 13!L 
Trimethjlic  ioniregenetricarboxylate, 

 iregenonetricarboxylate,  i^  81. 

TrimethyI-y-phenylpropyh»mmonium 

iodide,  i,  570. 
1  :  :^  :  5-Trimethylpyrazole,  i^  54a. 
'       metho-salts  of,  i^  547. 

 4-nitro-,  i^  545. 

8:4:  5-Trimethylpyra7.ole,  ij  645. 
Trimethylpyrazoline,  348. 
Trimethylpyridine,  symmetrical,  action 

of  henr-Ruiohyde  on.  i^  207. 
Trinieth^lp^rogullol,  Li  '>27. 
■cui^-Trimothylpyrrolidtne,  163. 
Trimt'thylsuccmio  acid,  formation  of, 

from  camphoric  acid,  4fi. 
Trimethyltriallyltrimethylenetrisul- 

phone,  i^  441. 
Trimethyltribenzyltrimcthylenetrisul- 

phone,     t4  t. 
Tnmethyltriethyltrimethylenetrisul* 

phone,  i^  4-44. 
Tnmothyltrimethylenetrisulphone, 

i,  J44. 

— —  tribromo-  and  trichloro-,  i,  444. 
Trimethyltrixylyltrimethylenetrisul- 

phone,  i,  444. 
Tnoxymethylene,  action  of,  on  alcohols 

in  presence  of  ferric  chloride,  i,  487. 
Triphenylamine,  rofracti?e  power  of, 

ii,  2, 

Triphenylcarbinol>j>*carboxyIic  acid, 
i,  136. 

Triphenylmethane,  ;>-amido-,  196. 
—          condensation  of,  with  benz- 

aldehyde  and  its  deri rati  res,  i,  196. 
•  coloured  and  colourless  derivatires 

of,  ij  467. 

Triphenylmethaneaxo-/3-naphthol,  i^  197. 
Triphenvlmethane-p-carboxylic  acid, 
i,  m 

Triphenylmethane-dyes,  constitution  of, 

i,33L 

Triphenylmethane.;)-nitrile,  i,  196. 
Tripiienyloeotriazone-p-carboxylic  acid, 

VOL.  LXVI.  ii. 


Triphenylphosphine,  refractive  power 

of,  ii,  22L 
Triphenylphosphorbetalne  and  its  dc- 

nvativi'b,  i,  liiiL 
Triphenylphosphorcholine  and  its  salts, 

i,  139. 

Triphcnylstibine  dichloride,  refraction 
constants  of,  ii,  415. 

 refraction  constants  of,  ii,  Alfi. 

Tripropyltrinitrophloroglucinol,  i,  122. 

Trip^  rroline,  i^  250. 

o-Tntoluidodinitrobenzene,  ii  l&L 

p-Tritoluidodinitrobenzene,  i^  IfiLL 

Tri-o-tolylcarbinol,  triamido-,  hydro- 
chloride, i,  452. 

Tri-p-tolylguanidine,  physical  modifica- 
tion of,  i,  135.. 

Tritolylmethane,  triamido-,  i^  452, 

Trona,  artificial,  ii,  142. 

TropeTnes,  i^  ZllL 

Truiene,  i^  420. 

 action  of  nitric  add  on,  TsANS., 

—  action  of  nitrobenzene  on,  TBAys., 

 dibromo-,  Tbaxs.,  287. 

 formation    of,  from  phcnylpro- 

pionic  acid  and  from  hydriadone, 

Tbans.,  ZQSL 
  molecular  weight    of,  Tbaks., 

283. 

 oxidation  of,  Tbans.,  285. 

Truxillio  acids,  i^  420. 

 salts  of,  i,  421. 

a-Truxillodiphenylhydrnride,  -420. 
y-Truiillodipbenylhyilrazide,  420. 
7-Truxilloditoluidide,  ^  420. 
7-Truxillophenylhydrazide,  r,  42(L 
7-Truxillotoluidic  acid,  i^  420. 
Tryphana  proHuba,  colour  of  the  larvffi 

of,  u,  148. 
Trypsin,  ii,  103. 

■        Tceetable,  presence  of,  in  the 

fruit  ol  Cucumu  utilwimut,  ii,  63. 
Tuberculin,  ii,  108. 

Tubes,  sealed,  oven  for  the  prevention 

of  explosion  of,  ii,  186. 
Tnhifex  rivulorum,  action  of  salts  on, 

ii,  247. 

Tumour,  fatty,  chemical  composition  of, 

ii,  326. 
Tungsten  st«el,  ii,  452. 

Tnnp8ten-iron  allov,  ii,  452. 

Tungstic  aiibydride,  behaviour  of,  at 

high  temperatures,  Tuans.,  314. 
Tungstovanadates,  ii,  288. 
Turauosazone,  i,  5G6. 
Turanose,  i,  r>(>(j. 

Turpentine,  French,  oxidation  of,  i^filO. 

 from  pine  tar,  i,  612. 

— —  oil  of,  estimation  of,  in  alcohol, 
ii,  2^ 
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Pboc,  1884,  52. 
Turquoise,  occidental,  ii,  856, 
—  oiientel,  u,  866. 


U. 

Ulexine.  i,  ^58. 

Undecjlic  ucid,  heat  of  couibustiuu  of, 

i,  225. 

Unsiituratcd  coinpoundB,  action  of 
nitrosjl  chloride  on,  TB4va.,  324. 

■   action  of  nitroiifladdon,  i,75. 

**  Uramidodinitrophenylic  acid,"  i,  119. 
TTramidoplicnyloxamethane,  i,  338. 
Uramidophenjluretlmne,  i,  236. 
Vmnic  anh jdride,  behftTkmr  of»  ai  high 

tcmpeniturcs,  ThaN"?  ,  HI  i. 
Uranium  dioxide,  compouud  of,  with 

areoniouB  anhjdride,  ii,  351. 
TTnwolc,  dithio-,  i,  477. 

  iniiilothio-,  i,  477. 

Urea,  estimation  of,  ii,  166. 
•i—  fonoation  of,  in  the  lirer,  ii,  350. 
formation  of,  in  the  orgaoiun, 

ii,  820. 

■  freezing  poiuttf  of  solutiou&  of, 
TRAKt.,  807, 808. 

■          See  also  carbamide. 

Urclde  from  acetjlamidrazone,  i,  98. 
Urddet  of  »-1nlon«<«]oohol8,  i,  241. 
Urethane,  netbn  of  glyonlio  add  on, 

i,  363. 

— —  nitrO',  i,  399. 
TTrethanea,  i,  868. 

  action    of    pboapbonw  penta- 

cliloride  on,  i,  186. 
Urethanophenjloxamethane,  i,  333. 
Urethanopbenjloxamide,  i,  333. 
Urethanoplicnyloxanilide,  i,  333. 
Uric  acid,  influence  of  cold  hatha  on 

tiio  ezoietion  of,  ii,  860. 
— —  precipitation  of,  with  cnpfoua 

coinpouiid«>  ii,  74 
%  — —  BCpurutiuii  of  iiiiidnne  from, 

ii,  74. 

Urimidobenzoylacetono,  i,  112* 

Urinary  calculi,  rare,  ii,  24. 

TFrino,  notion  of  beusoto  chloride  on,  in 

preeenoe  of  alkali,  Pboo.,  1808,  238. 
" —  rompouoda  of  chlorine  in  the, 

ii,  247. 

— •  detection  of  albmnin  in,  i!,  107, 

167,  172. 

*    ■  detection  of  albumin  in,  by  the 
ferrocjanide  test,  ii,  107. 

detection  of  bile  fngment  in, 

ii,  171. 

 detection  of  iodine  in,  ii,  429. 

 detection  of  nitritei  in,  ii,  268. 

detection  of  peptone  in,  ii,  872. 


Urine,  detection  of  piperarin-^  in.  ii,  12^?. 
— —  detection  of  amaU  ^uauUtiee  of 

•Ufar  in,  ii,  488. 
 detection  and  estimation  of  sugar 

in,  by  the  use  oi  methylene-bliie* 

ii,  122. 

■  detection  of  niobilin  in,  ii,  171. 

■  estimation  of  noftone  in,  ii,  370. 

'       estimation  of  acidity  or  aikalioity 

of,  u,  2G0. 
'       estimation  of  bmminc  in,  it,  159. 
 ci^timatioa  of  the  total  aulphnr  in; 

ii,476. 

—  eatimation  of  the  total  lolpliar  in, 
by  the  6ohneider>8eegen  method, 

ii,  476. 

—  fermentation  and  carbohydrate*  in, 
ii,60. 

■  glvcerophosphoric  acid  in,  ii,  4G7. 
'       influence  of,  on  the  formation  and 

Tolatilisation  of  ammonia  during  the 

fermentation  of  animal  esciement^ 

ii,  109. 

 nitrites  in,  ii,  107. 

nermal,  caxbohydmtee  of,  ii,  888. 
— ■     of  the  dog,  elementary  compoei* 

tion  of,  on  n  flosh  diet,  ii,  107. 
 passage  of  clilorofortn  administered 

by  inhalation  into  the,  ii,  148. 
•  ptomaine  from,  in  a  caae  of  eaneer, 

i,  659. 

 rapid  titration  of  xantbo-turie  com* 

pounds  in,  ii,  403. 

 secretion  of.  ii,  30 

Urines,  pathological,  sarcoioctio  acid  in, 

ii,  898. 

Urobilin,  detoctlon  of.  in  urine,  ii,  171. 
Urochrome,  formation  of  benzoicderi* 

ratiTcs  of,  Proc,  1898,  238. 
Uromclanin,  Psoc,  1893.  239. 
Uropittin,  Pboo.,  1808,  289. 


Vacuum,  easy  method  of  obtaining  a, 
ii,  409. 

Yiilenttt's  acetic  in  i*l  fc5t,  ii.  490* 

Yaleraldehydc,  amido-,  i,  143. 

— *  ooadaui^ion  of,  with  3-hydroxy- 

a-naphthaquinone,  Tkans.,  84. 
Valeri:tn,  ("««(>nfi<il  oil  of,  volatile  hydvo* 

carbons  lu,  i,  140. 
Talerio  acid,  ■•amtdo>normal,  tranilSor* 

mation  products  of,  i,  114. 
■  ■       7-Hnudo-,  i,  ni7. 
'        ■-  -  ■  d-chloro*,  i,  35. 
—  normal,  heat  of  comboatloii 

of,  i,  22'. 

^•Yaieroiuctune,  preparation  of,  i,  84» 
Vabvjrltrimethylanunonium  bromide, 
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Yanadic  add,  reduction  of,  hj  tartanc 

—  8cpat»tioii  off  £K>m  ohromie 

acid,  ii,  163. 

—  titration  of,  In  dhtlina  aoln- 
,  to  with  iodine,  ii.  483. 

 Tolatilisatton  of,  in  a  onmnt 

of  lijdrogen  chloride,  ii,  455. 
^—  anhyibido,  bobnTiour  of,  at  bigh 

tempprnturr?,  TbaNS.,  314. 
Vamdiuiferous  coal,  ii,  53. 
THttdhtm,  ookwisietric  estimation  of,  in 

presenoo  of  kfgo  qonntitioi  of  iion, 

li,  162. 

Tan  der  Waals*  equation,  the  function 
a  in,fi,489. 

VAnilletliylenequinolinc,  i,  519. 
VaniliethTltt'trahydroquiiioline,  i.  519. 
Vanillin  ainitrophenjl. ether,  i,  578. 
Tat)our  dandtiM,  dotenninntion  of, 
ii,  409. 

 preMure«,  stttticai  and  dynamical 

meuiodB  of  meaaiiring.  ii,  181. 

tensions,  meaauremenl*  of,  ii,  181. 

Vapours,  saturated,  dpn!»itit'«of.  and  their 
relation  to  the  laws  uf  solidification 
•ad  omporation  of  eolrentt,  ii,  190. 

  pressure  of,  ii,  2fi9. 

V'ariACite  from  Utah,  ii,  321. 

Tegetable  cell  membranes,  ii,  250. 

V^etnblM,  influence  of  the  ferments 

opcTirrinrr  in,  on  the  nutlitlOn  of  tbo 

animal  orgnui^m,  ii,  357. 
Yoloeity  of  hydrulyna  in  KMno  etboretl 

.  salts,  ii,  274. 
■      of  ions,  ii,  79. 
<—  of  reaction,  ii,  847. 

—  -  between  ethjlio  iodide  nnd 
sulphide  ii,  309,  310. 

—  — —  in  non-homogeneous  sjstemt, 
ii,418. 

—  of  sulpliiirjl  cbloiido  and 

water,  ii,  412. 
— —  of   tr&naiormation  of  alduxiraes 

into  acid  nitrilM,  i»  S80. 
Ventila^^in,  TuASs.,  910. 
VentUago     madraspataHa^  colouring 

principles  of,  Trans.,  928. 
Yeratrie  acid,  deriYativet  of,  i,  526. 
>  drj  dittiUataonof  thecnldiixn 

•ait  of,  i,  34. 

■—  nitro',  i,  627. 
Veratrol,  deriyatiTes  of,  i,  6S6L 
Tesuviiin  in  Irehind.  ii.  55. 
I'ibria  htfdro*ulf«reu«f  ii,  200. 
Vine,  copper  in  vuioiia  pofte  of  llie, 

ii,  154. 

leoTcs,  colouring  matter  and  gluco- 
tide from,  i,  258. 
.Vinegar,  deteotion  of  free  minetnl  aeid 

in,  ii,  251. 
 estimation  of  tlie  acidity  of,  ii,  124. 
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Vinegar,  rosaniline  hydrochloride  as  a 
mi{ent  for  the  deteotion  of  mineml 

nr-\(\-*  in,  ii,  210. 
O'Viuylduuethylbenzyiaiuine,  i,209. 
ViUn  Mentor^  yellow  oolonrbg  metier 

from  the  flower  buds  of,  i,  299. 
Violau  from  S.  Mnrcel,  Italy,  ii,66. 
Viola-quercitrin,  i,  2^9. 
Tiolet  perfume,  i,  80. 

•         roots,  pliieo.-'iilr'  of,  i,  47. 

Viscose,  rotatory  power  of,  ii,  8. 
Viscosity  of  solids,  Pboc,  1804, 186. 
'       of  solutions,  ii,  442. 
Vitin  and  its  deriratiTes,  i,  256. 
Vitreous  humour  of  the  eye,  chemistry 

of,  ii,  28,  8fi7, 46S. 
Voltaic  cell,    electromotire  foroo  of 

allovs  in,  Tkans.,  1081. 
— —  chain,  ii,  305. 

Yoltametor,  polarisation  of  a  thin  metal 

]inrtition  in  a,  ii,  2GC. 

 use  of  copper  nitrate  in,  ii,  37. 

Yolnme  changes  of  adds  and  bases  on 

neutralisation,  ii,  409. 
Volumes,  mokonlar,  Molecular 

voluuios. 

 specific.   See  Specific  Tolwnas. 

Volumetric  analysis,  appaMtUi  for, 
ii,472. 

w. 

Waals*,  Tan  der,  equation,  the  function 

oin,  ii,489. 
Wall -lichen   odonriag  matter  from, 

i,  541. 

Water,  action  of  sodium  on,  ii,  138. 
 analysis,  use  of  sodium  peiozido 

ni ,  n,  I  2. 

•  apparatus  for  collecting  samples 

of,  some  distance  below  tlw  snrnce, 

ii,  486. 

 apparatus  for  tlie  extniction  for 

analysis  of  Uie  gases  dim>lvcil  in, 

TBJiira.,48i  ii,486. 
 cnmblncd,  in  organic  Silts,  coosti* 

tution  of,  ii,  416. 

dependence  of  diemioal .  naetion 

on  the  prsaeoee  of,  i,  35. 
 diffusion  of  aimosphcric  gases  in, 

ii,  389. 

-^dissociation  constant  of,  ii,  18S, 

873. 

— >—  dissociation  of,  ii,  82. 

—  electrical  conductivity  of  pure, 
u,  875. 

 electioljtio  deoompositioa  of, 

u,  225. 

—  olectvolytio  dissociation  of,  ii,  309, 
848. 

 electrolytic  dissociation  of,,  value 

for  the,  ii,'309. 

47-2 

Digitized  bi  ^ 


640  INDEX  OF  subj£c;t& 


Water,  emission  of,  from  surfaces  of 
different  parts  of  the  bodj,  ii,  148. 

 estimation  of,  ii,  47'^ 

estimation  of  dissolTod  oxjgen  in, 
ii,  118, 484. 

—  estimation  of,  in  hjgvowwpe  tab- 
stances,  ii,  296. 

—  estimation  of,   in   wood  pulps, 
ii,880L 

 extraction  of  the  giMs  disaolTed 

in,  ii,  28. 

•—'  from  the  hot  sprinp  of  Moote 
Irone,  Abano,  ii,  422. 

 from  the  Mediterronenn,  ii.  102. 

'       from  the  Zem-Zem  Well  in  Mecca, 

Pboo.,  1608, 246. 
 irrigating,  ehnngM  in  and  effects 

of.  ii.  212. 

miuenil  of  Gyrenbad,  ii,  323. 
■- -  ■■     of  Lovem,  ii,  195. 

 of  Melle.  ii,  195. 

 of  Tdnnisstein,  ii,  195. 

—  sulphoretted,  from 
Alezeiowsk,  ii,  102. 

 potable,    estimation    of  orpanic 
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